Output shaft turns: 
(a) Faster than input, same direction (d) Same speed as input, opposite direction 
(b) Slower than input, same direction (e) Faster than input, opposite direction 


(c) Same speed as input, same direction ({) Slower than input, opposite direction 


Answer .. . see page 4 
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Announcing Worthington QD Sheaves with tf 


lo de 


two-scre 


onstrate to you that the exclusive 
design is practically worth its 
all Worthington QD 
(Quick Detachable) sheaves now have two 


weight in gold 


rOolaen scl 


The clamp screw simplifies installa- 


tion and assures permanent alignment. 


You can install QD sheaves one part at a 
time. No heavy rim and hub combination 


to delicately inch into place. You just 


lide the hub on the shaft and perma 
nently lock it in position with the clamp 
you slide the sheave rim into 


position on the hub, This job is simplified 


screw. The 


because you engage the large end of the 
sheave with the small end of the hub. To 


change speed you simply install another 


sheave on the hu 


which remains anchored 


to the shaft by the clamp screw 


The set screw prevents “key drift 


it locks the key sec 
the danger of the 
becoming a salety 
appreciated by 
brought this p 
ington S attenti 


You tighten the 
ing the hub. T! 
to locate the h 
hub then pern 
on key without 


You can get 
anywhere tn t! 


rely in place, avoiding 
key drifting off and 
azard. This feature is 
t operators who first 


al danger to Worth 


crew without distort- 
np screw allows you 
The locked 


to tighten set screw 


the shaft 


tion 


ngton QD sheaves 
More than 350 dis- 


tributors carry Worthington sheaves and 
Seal \ 
belts. For your copy of a 100-page Multi 
V-Drive 
right sheave and V-belt write to Worthing 
ton Corporation, Section 79-15, Oil City 
Pennsylvania. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 


Worthington-Goodyear Green 


Manual on how to select the 


WORTHINGTON 





coming 
next week 


a 
PRODUCT 

ENGINEERING 
Special Report 


how to cheose the right 


ELECTRICAL 
CONNECTION 


For the first time, direct comparisons 
of all electrical connection 
methods—permanent and separable. 


To give you this report the author 
compiled and analyzed important 
test and field data from all known 
sources. He has. reviewed the 
advantages and disadvantages of 
each type and set up a 0 to 10 scale 
of applicability of each to the antici- 
pated environment. 


Here’s a table condensing thousands 
of hours of test and years of experi- 
ence—plus guidance on how to spot 
trouble on the way, the right and 
wrong methods of manufacture. 


Don’t miss this 11-page Special Report 
in the DESIGN Issue for December 7. 
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and 
in addition 


the DESIGN issue 


for December 7 


will feature: 


® Overload protection for geared devices 


What kind of torque-limiting device 
and where to put it to protect machine and motor. 


® What size access openings? 


These minimum dimensions will accommodate 
95% of all people. 


® Americanizing a British design 


What to do about dimensions, tolerances, 
manufacturing techniques and shop practices. 


®© 7 Applications for the constant-force 
spring 
In a magazine feed, one-way brake, motion 
transfer device, mechanical servo and others. 


® Soldered aluminum joints 


How the dozens of available solders are 
used and how they will act in time. 


® 5 Important gasket materials 


Quick reference facts to aid selection among 
paste, felt, cork, rubber, and metallic seals. 
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STEEL STRIKE PUSHES CAPITAL SPENDING. McGraw-Hill survey shows 
$37 billion planned for 1960 


TRENDS IN APPEARANCE DESIGN. Some of the newer European car 


designs, a drill-pointer 


ENGINEERING APTITUDE TESTS. A survey of the types, how they are 


used, and how reliable the test scores are. . 


FIELDS OF INTEREST: 


High-temperature aluminum alloys ready for evaluation 
Refractory made from rice hulls withstands 3000 F 


New materials for electronics: purity to four nines or better 


Wood that stops neutrons has been developed 
Synthesize elements for power sources says AEC 
Coating process for corrosion protection in atomic patent 


improved chrome plate makes for better die castings 


Microminiature lamps are 4 in. long by 0.045 in. dia 
Amplified brain waves can be used to contro! equipment 
New British motor for vibrating devices 

Thermocouple developments to be announced by Navy 


New oil mist system can handle heavy lubricants 


Fuel line sealants will work at 700 F 


How much dirt? Device counts dust specks automatically 
Titanium creep stopped by accelerated aging process 


Rocket-ramjet engine combinations tested 


Air Force policy to shift away from weapon-system concept 
Budget talk indicates hold the line on defense spending 
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ecoe SIDELIGHT 


Personnel managers really like psychological tests (p 32). Perhaps this 
affection is not quite critical enough—at least Ross Stagner of Wayne 
State Univ thought so, and ran an interesting experiment to prove it 
At a conference of personnel managers he gave his audience a standard 
personality test. He then prepared a fake personality analysis which 
included statements like: you have a tendency to be critical of yourself; 
disciplined and self-controlled outside, you tend to be worrisome and 
insecure inside; you prefer a certain amount of change and variety and 
become dissatisfied when hemmed in by restrictions and limitations 
I'hese and similar generalities were circled on the score sheet and the 
individual’s name was written in at the top. The sheets were handed 
out individually, but every man in the group had exactly the same per 
sonality “analysis.” He then asked the group how accurate they thought 
the test was. In a 5-step scale (amazingly accurate; rather good; about 
half and half; more wrong than right; almost entirely wrong), 50% felt 
the test was “amazingly accurate,” 40% felt it was “rather good,” 10% 
“about half and half.’”” Compare these gullibility figures with the results 
from a similar fake analysis of a group of college students (who voted 25‘ 
and 37% in the first two categories) and you begin to speculate about 
your next job interview 


TV advertisers are reported flirting with subliminal messages again 
this time aimed at your dog. The trick is to transmit a supersonic barking 
accompaniment to the picture of a can of dogfood. Your dog barks 
answer and you dash out to satisfy his love of the label. Won't work on 
our set. That speaker would tear itself into neurotic pieces over anything 
beyond 8000 cps 


Answers to the test problems in this issue: Don’t cheat—do the prob 
lems first! Cover problem (e). Page 33: Mechanical Comprehension—X 
(A), Y (D); Engineering Analogies— 1 (b), 2 (d), 3 (b); Verbal Reasoning 
—l1 (true), 2 (false), 3 (unknown), 4 (false), 5 (unknown) 
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THIS 1S GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


NEW! A MIRROR THAT 
MAKES HEAT TO BEAT SLEET 


You’re jockeying a big trailer-truck along 
a winding road in New England. It’s 
winter and you run into a real storm—a 
You flip a 


mixture of snow, rain, sleet 
switch and . 


Your outside rear-view mirror is clear 


in a matter of minutes. From a heavy 
coating of ice to ali clear is only a matter 
of five minutes, even at —20°1 


Ihe mirror, as you might guess, isn’t 


just ordinary glass. It’s one of Corning’s 
Pyrex brand gl: 


isses, and on its surface 1s 
an electricaily conductive coating that’s 
permanenuy hired 

This coating tallic oxide) is what 


turns your murro! element 


when a current is applied. The heat melts 


ice and snow, prevents f r drizzle from 
condensing on the surf 
If you use EC electri 


glass for self-defrosting mirrors you get a 


il-conducting) 


bonus, since the coating also provides a 
non-glare surface 

But don’t go away ust 
gave up dreaming about driving a truck- 
and-trailer years ago. This Pyrex™® elec- 


bec ause you 


glass comes in a wide 


irical-conducting 
choice of applications 
For example, there are some enterpris- 
ing people who build radiant heaters, 
both portable and permanent, around 
such glass panels 

Comfort, safety, and convenience are 
the big selling points. Comfort because a 
panel of E¢ 


putting out long waves 


glass is an area heat source 
Safety because 
there are no exposed wires or moving 
parts. ( onvenience since you have ho 
burning, no need to do extensive re- 
modeling in order to install it 

These same reasons have made Pyrex 
brand radiant heating units attractive to 
industry—for heating, drying, curing, 
baking. 


And, if you turn a panel of this glass 
around, it becomes an infrared reflector 
you can see through—blocking heat but 
still passing about 75% of the visible light. 

Facts? Ask for PE-34, a 4-page data 
sheet, and/or PE-60, all about industrial 
heating units. Please use the coupon. 


HOW NOT TO FOUL 
UP THE WORKS 


It’s really very simple: If you're using 
spun insulation in electric 
have to keep the stuff from falling into the 
moving parts and fouling up the works 

Iwo things to keep in mind when 
selecting a material for this application 
(1) It has to stand up to quite 


sat. (2) It can’t be a conductor 


motors, you 


a bit of 


Some materials that are good insulators 
can’t take the heat. Others function well 
at high 
insulators 


temperatures but are not 


Gla solves both problems SO people 
motors build them 
with wedges made from Pyrex brand 
glass No. 7740. (We supply the glass in 
rod form 


who make electrix 


glass 


Pyrex brand 
offers a number of useful characteristics 


This particular 


It is corrosion resistant and has a linear co- 
efficient of expansion of 32 
between O° and 300°¢ 


erties at | Mc and 20°C 


9x 10° in/in 

Dielectric prop- 
are as follows 

Power factor 

Dielectric constant 

Loss Factor 


Wedges made from glass rod support spun 
insulation in electric motors. Glass is non-conduct- 
ing and able to stand high temperature without 
deforming. 


You can get Pyrex brand glass No. 7740 
in a Variety ol lorms 


pressed wart lov 


CORNING MEANS 


RESEARCH 1N 


FROM CORNING 


ware, plate, tubing, rod and panels 

Mechanical, thermal, electrical, and 
chemical properties of this glass and 27 
others are spelled out in Bulletin B-83 
Check the coupon for a cop’ 


PLUMBING FOR POSTERITY 


An increasingly popular fixture in labs 
hospitals, schools, chem plants, and photo- 
engraving shops is the glass drainline 

With good reason. Glass drainlines are 
fashioned from Pyrex brand glass No 
7740 

This is the glass that ends your worries 
about corrosion I or ¢ xample il you were 
disposing olf waste hot hydrochloric acid, 
your Pyrex pipe would still be around at 

end of 200 years 

And glass is smooth; very little chance 
for block-up in the pipe. If such does 
occur, however, you ca! spot the exact 
point and take corrective action, without 
having to take down the whole system 

In fact, almost anything made from 
Pyrex brand glass No. 7740 will be 
around for quite a whik because this glass 
is able to cope with thermal shock and 

YVSIC4al KNOCKS, too 

Available in mar 


pipe plate and 


tubing, rod 
ol shapes 


Fill in the gaps files with these 


basic references } all about glass 
drainlines:; IZ 


glass. Any or all, fi se the coupon, 


considerations in 


MORE ON PYROCERAM*“ 


Developments in our new crystalline ma- 


erials made | glass are treated at 
length in the third Pyroceram Progress 
Report see COUDOI 


i} 
‘ 
Mi 


GLASS 


CORNING GLASS WORKS 51 Crystal St., Corning, N. Y. 


Please send me 
Selected Commercial Glasses 


[] PE-60, booklet on heating units 
([] 1Z-1 Design Manual; 


[] B-83, ‘‘Properties of 
[] PE-30 Drainline 


Manual; [1] Pyroceram Progress Report No. 3; [1] PE-34, ‘‘Corning Flat Glasses 


Name 
Company 
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City 
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Powder Metal Parts of 


> SS 


and 


AIALLOY STEELS 





.too expensive if you don’t need ‘em 
—often the cheapest, if you do! 


Like Stainless in any other form, your powdered stainless 
parts will cost more by the pound and do more by the piece. 
This is also the case with parts of high-strength alloy 

steel powders the economies are properly determined solely 
by the application. 

Fortunately, there’s no mystery about whether you should 
or shouldn’t use these outstanding materials for your 
special performance requirements. Our experience as the 
largest producer of powdered stainless parts is as intensive as 
our alloy steel and other metals background is broad. We have 
a wealth of cost and application data that will make 
crystal-clear your choice and the alternatives to consider. 

We suggest that your first step in deciding on stainless, 
alloy or any other material for your projected part is to 
consult Keystone. We mold and sinter all the commercial 
metal powders, and we play no favorites! 


ALON 


CARBON COMPANY 






t. Mary P 
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DEVELOPMENTS TO WATCH... 


American 


High-temperature aluminum alloys . . . 


. with “excellent mechanical properties in the 500 
to 1000-F range,” developed by Aluminum Co of 
America, are now ready for engineering evaluation. 

These are powder-metallurgy alloys containing 
about 0.5 to 14% aluminum oxide in the matrix 
and need no heat treatment. Instead, they depend 
on dispersion hardening for their strength. ‘This 
means they can be used in the as-fabricated condi 
tion. Furthermore, says Alcoa, they are not “‘time 
sensitive.” (They show substantially the same proper- 
ties after 1000 hr at 700 F as thev do after | hr 

l'est data are still being compiled on the four types 


being offered but the properties indicated for ex 
truded_ sections are room-temperature — tensile 
strength, 51,000 psi; vield strength, 36,000 psi; and 
elongation, 14° Flash-welded plate (4 in.) shows 
1 room-temperature tensile strength on the order of 
36,000 psi, vield strength of 28,000 psi, and an elon 
gation of 5,5‘ 

At 800 I’, the corresponding figures for extrusion 
ire 14,000, 11,000, and 23%; and for flash-welded 
plate, 11,900, 10,500, and 3.5 

Information on these alloys may be obtained by 
writing to 1501 Alcoa Building, Pittsburgh 19 


Sealants that can be used at temperatures to ZOO F ... 


on fuel lines and in pressurized systems are 
being developed by Products Research Co, Los An 
geles, under Wright Air Development Center con 
tract. Best bets thus far: modified fluorinated rubbers 
and room-temperature-vulcanizing _ silicones The 
former, PRC says, showed satisfactory resistance 
to JP-5 fuel at 450 F for 168 hr and 600 F for 
10 hr. 


PRC is also investigating radiation stability of 


Much heavier lubricants can be 


to gears, shafts, and other working parts with a 
new system developed for oil mist application. says 
Alemite Div, Stewart-Warner Corp. In place of the 
usual heating and spraying devices, Alemite is using 
heated air to generate and apply the mist, and reports 


such materials, and means for improvement. Here 
too, modified fluorinated and silicone rubbers look 
most promising. Both materials appeared to be 
serviceable after exposure to gamma irradiation at 
8.71 x 10° ergs ‘g. However, savs PRC, “none of the 
compounds which were studied as antirads (inhibi 
tors to reduce radiation sensitivity) were of any value 
in improving the radiation resistance of any of th 


scalant svstems that were investigated.” 


applied .. . 


oils as hea is 75,000 sex Saybolt iscosimete! 
can be handled, as compared to the previous 1000 
sec oil limit. First application is to a big pinion gea 


which drives a radome ring gear: but Alemit 


pects a wide range of uses 


Microminiature lamps are now available for evaluation 


These are the tiny incandescent bulbs developed 
by Diamond Ordnance Fuze Laboratories (PE—]ul) 


13, p 9) for use with transistorized circuits and in 
other applications where very small, long-lived lamps 
ire needed. Svilvania Electric Products is to be the 
manufacturer, is already producing them in pilot 
quantities and making them available on a no-cost 
basis to those who have a definite need and applica 
tion in mind 

Che bulbs are } in. long and 0,045 in. dia, have a 
light output of 180 millilumens at 1.5 v and a mini 
mum efficiency of 3 lumens/watt. Estimated life is 
it least 5000 hr 

Information on the Mite-T-Lite bulb may be ob- 
tained from R. H. Hodges, Sylvania Lighting Prod 
ucts, 60 Boston St, Salem, Mass. ARG 
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Miniature light bulb, goes through a needle’s eye with 
ease. Bulb is less than 3/64 in. dia 
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NEW 


Solenoid 
Valve 


for 

water and 
other 
Trelahanaielrer 


—Jaat- tl iale—1P4-em allel almiamer-l el-lorh ay, 
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APPROXIMATE CAPACITY, 
GALLONS PER MINUTE, WATER SERVICE 


Differential 
Pressure (psi) 


HAUGAAAUUNANUAUUUUENALAAUODAA HEHE 


DOLLA 


40 


229 
6.4 








x 
| 


: 8 | ran | a6 | 219 


SFUVNNW Nt tttVtit.t.tittiitvitteiittiasriiinitiivtvtvivtstvivtvtvvvuiivtvtitiiiedtettvvvnvtittiiQi tit 
Pressure Ratings: Operating pressure— 100 psi max.; 1% psi min. for 
full flow. Body rating: 150 psi, nominal body rating 


Fiuid Temperature Ratings: 125 F max. at 125 F ambient 
175 F max. at 77 F ambient 


Capacity Index (Cy): 2” size—5, %" size—7 
Electrical Rating: 120, 208, 240 volt, 50 and 60 cycle ac 


Use this pilot-operated, soft-seated solenoid valve 
for reliable on-off control of water or other light, 
non-viscous non-corrosive fluids. It’s of floating- 
piston design for quiet operation. The power head 
can be rotated 360° for ease of wiring. Body 
material is brass. Can be used for normal and 
chilled water applications . . . operates from any 
standard SPST controller or on-off switch. 


Get complete details from your nearby Honeywell 
field engineer. Call him today .. . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
Lil Fost we Coittiol 
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DEVELOPMENTS TO WATCH... 


Amplified brain waves can be used to control . . . 


. . prosthetic appliances, and perhaps even machine 
tools, Soviet scientists believe. Like our own Navy 
researchers (PE—Oct 5, p 58) they've been in 
trigued by the idea of bioelectronics—the measure 
ment and utilization of electrical changes associated 
with body functions. 

Says A. Kobrinskiy of the USSR Academy of Sci 
ences in Moscow 

“A well-defined dependence exists between muscle 
tension and the magnitude of bioelectric currents. 
Within certain limitations it is linear, i.e. the mag- 
nitude of biocurrent is proportional to the level of 
muscle tension. Irritation along the nerve and muscle 
fibers is diffused in a form of discrete impulses which 
are modulated in frequency, depending on level 
of irritation.” 

These combinations of discrete electric signals, 


Wood that stops neutrons ... 


is made by Permali Ltd of Gloucester, England 
his specially processed material, at least twice as 
effective a shield as ordinary wood, is much easier to 
handle than concrete, and nearly as effective as lead 
and graphite in slowing down fast neutrons, 
Known as Jabroc N, it’s a densified wood with a 


A refractory from rice hulls that 


is one of several new materials coming from a 


long-term Canadian project 

According to Ontario Research Foundation, which 
developed the material, new processes for combus- 
tion of rice hull ash can also produce “a most e 
cient thermal insulator,” an abrasive material, and 


silicious filler for plastics 


British motor for vibrating drives 


has adjustable out-of-balance weights (see photo) 
is the vibration source. 

Bearings are specially designed to handle the loads 
and are permanently lubricated. Centrifugal force at 
1500 rpm is 7500 Ib; at 3000 rpm, 10,000 Ib. Insula 
tion is Class E 

Initial product 
for operation on 3-phase, 50-cycle current at 110 to 
6H 


50 v; but the manufacturer, English Electric Co, 


on will be in sizes from 4 to 14 hp 


Bradford, England, says “greater outputs and other 


supply frequencies can be provided.” —ARG 
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he notes, are similar to those used in assigning work 
schedules in automatic manufacturing systems 

l'aking advantage of these similarities, miniature 
radio receivers, receiving signals from a transmitter 
located in a laboratory, have been attached to the 
bodies of white rats. Sensory and motor reactions 
of animals have been recorded. Living organisms 
have received external commands produced by a 
mechanical apparatus 

A model, shaped in a form of a human wrist, and 
controlled by means of biocurrents of muscles which 
flex and straighten the fingers of the hand has also 
been built (PE—Nov 10 °58 p. 39 Now small 
receiving sets are being developed 

Bioelectronics is in its infancy, he points out, but 
much can be expected from research on both sides 
of the Iron Curtain 


high hydrogen content that runs over 6% in the 
minimum-density (84 Ib/cu ft) material. It can be 
loaded with boron or rare earth elements, or lami 
nated to cadmium sheet. 

It’s not yet available in this country, but arrange 
ments are being made for American production 


stands 3000 F... 


Using technique developed carlict ORF, at 
least one Canadian company is already in production 
of a high-porositv rice hull mat vhich has been 
formed into porous media for filter plat ind used 
as an additive for cement and mecret 

Phe research project is a continuing one, and ORI 
welcomes inquiries on possible applications 


Vibrating motor, featuring ovt-of-balance weights, is 
designed for screening, conveyer, tamping, and grinding 
machines. Here, one end cap is removed to show weights. 
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Call your CHROMALOX Man for the heating answers 





Cartridge 








Heaters 


These 3 basic CHROMALOX heaters 


provide answers to just 
about any heating problem 


Strip Heaters... that quickly and 
easily bolt or clamp to platens, dies, 
kettles, tanks, pipes, rolls, drums, 
ovens and air ducts. Lengths from 
4 to 96 inches, widths from % to 2% 
inches, with cross section curving or 
lengthwise bending. Available with 
brazed-on fins, 


Tubular Heaters . . . that clamp 
on, fit into machined grooves, cast 
into metals, immerse in liquids, in- 
stall in ovens and ducts. Straight 
lengths or factory-formed to nearly 
any contour. Lengths from 6 inches 
to 30 feet. Triangular or round cross 
section. Available with brazed-on fins. 


Cartridge Heaters ... that 
smoothly fit standard drilled holes 
in dies, platens, molds, extrusion and 
injection barrels. Special leads avail- 
able for protection against flexing 


Versatile Chromalox electric heat- 
ers are available in sheath materi- 
als and wattages to match almost 
any application to 1100°F. Easy 
to install, they are fast, clean, 
safe and economical. 

Your Chromalox Man can help 
you determine the one that best 
answers your specific problem. 
He’s backed by the world’s largest 
factory stock of industrial heat- 
ers, ready for immediate ship- 
ment. Why not give him a call. 
You'll find his phone number listed 
at the right. 


Our new Catalog 60 provides de- 
tailed product information and sug- 
gests numerous applications for 
the complete line of Chromalox 


Sales-Engineering Representatives 


Atlanta, Ga 
TRinity 5-7244 
Bola-Cynwyd, Pa 
MOhowk 4-6113 
Baltimore, Md 
HOpkins 7-3280 
Binghamton, N. Y. 
RA 4-7703 
Bloomfield, N. J 
EDison 8-690 
Boston, Mass. 
Uberty 2-194] 
Buffalo, N.Y 
SUmmer 4000 
Charlotte, N. C 
EDison 4-4244 
FRonklin 5-1044 
Chicago, Il! 
HArrison 7-5464 
Cincinnati, Ohio 
TRinity 1-0605 
Clearwater, Fla 
Phone 3-7706 
Cleveland, Ohio 
PRospect 1-7112 
Dallas, Texas 
Riverside 1-9004 
Davenport, lowa 
Phone 6-5233 
Denver, Colo 
Glendale 5-365! 
GEnesee 3-082! 
Des Moines, lowa 
CHerry 3-1203 
Detroit, Mich 
UNiversity 3-91 
Houston, Texas 
CApitol 5-0356 


Indianapolis, Ind 
MElrose 5-5313 
Kansas City, Mo 
Victor 2-3306 
Los Angeles, Calif 
Richmond 7-519 
Middletown, Conn 
Diamond 6-96064 
Milwaukee, Wis 
oodway |! 2 
Minneapolis, Minn 
FEderal 6-663 
Nashville, Tenn 
CYpress 2-7 6 
New York City, N. Y 
W Orth 4-299 
Omaha, Nebraska 
ATlantic 7¢é 
Philadelphia, Pa 
GReenwood 3 
Pittsburgh, Pa 


EMerson 


4477 


Portland, Oregon 
CApitol 3-41 97 
Richmond, Va 
ATlantic 86-8758 
Rochester, N. Y 
HAmilton 6-2 y 
St. Lovis, Mo 
CHestnut 24 
San Francisco, Calif 
INderhill 4 
Seattle, Wash 
MAin 4-7297 


Syracuse, N. Y 
HOwerd 3-2748 

Wichita, Kansas 
AMberst 2-5647 


CHROMALOX 


action, abrasion, moisture or vapors. 
Diameters from % to 1!'% inches, 
lengths from 1% to 25% inches. 


P H—Lhbuc . treat 
electric heaters for industry. If you TRIAL + COMMERCIAL 
have not yet received a copy, please 


let us know. 


RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 


teo! 7835 THOMAS BLVD... PITTSBURGH 6, FA 
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DEVELOPMENTS TO. WATCH... 


Washington 


News about thermocouple developments . . . 


will be announced by the Navy any day now. It will Carrier Corp is building 
innounce contract awards to two companies to build under a $194,000 contract inghouse the 
two 500-watt portable generators that can turn out other under a $342,475 cor t general 
28 volts de. Each of the generators must be ait will be hooked up to a solid n r to turn out 
cooled and weigh no more than 25 Ib. Navy expects 5 kw in alternating current 
to have the units in operation within a year. Efficiency will be around 15 to If rated on 
Navy is handling the project for the Marine Corps energy flowing through th ermocouple only. It 
It plans to use the equipment for field communica is the highest yet attained for a unit of this size, and 
tion and possibly radar will be the largest known thermoelectric unit in the 
More than 35 companies are bidding for the Navy world. It compares to the 20 to 25% efficiency of 
contract. Many of them, Navy says, are willing to conventional ship plants Although the Russians 
share much of the developmental expense, estimated ire working in this field, guessing is that they don’t 
to run around $200,000. The reason is the potential have a unit this large eithet 
commercial use of such generators The long range goal of the Navy is to push its 
The generators will be fucled with kerosene or nuclear-powered submarin round oceans with 
gasoline. Efficiency is not a prime factor in develop thermoelectric power. Such a move has a dual pur 
ing the units, Navy says. It most likely won't go pose, weight reduction and silent operation Noise 
much over 10%. is one of the biggest drawbacks attached to the 
By early next spring, the Navy also plans to have nuclear submarine fleet Thev are considerably 
two 5-kw generators installed at its US Naval En noisier than conventional s and thus easier to 
ineering Experiment Station at Annapolis, Md detect by the enem\ 


A shift in Air Force policy .. . 


n made on development of big weaponry Martin, then directed tl wo companies to select 


It showed recently when the Air Force producers for rr sub-si d components 
ntracts to develop the Dyna-soar. This is “on a competitive | regard f previous work 
ace ship on the “boost-glide” principle ing relations” that exi efor the Air 
blasted into orbit by a ballistic missile Force will have ronger rol nding out sub 
f procurement shows a trend away contract work 
ipons system” concept which means Previously, o1 prim lesignated 
prime contractor responsibility for the subcontract work v | n h up to the 
t prime Vhi | r sucl the B-55 
Airplane Co will design and build the ind B-70 bomber pros t las and ‘Titan mi 
mid the Martin Co will produce the rocket iles, etc. 
Some $53 millon will be spent on the Speculation is that tl from Con 
eal gressional criticism t mu f the defense 
lhe change in Air Force policy showed when it dollar is going to ; n few itra ind not 


parate prime contracts to both Boeing and ilways to the b 


Budget talk will increase . . . 


n the next few weeks. The Administration’s drive tion on Sovi 
to hold defense spending down to this year’s $41] collects acoustica 
billion level is already getting a fight from the ser valuable informati 
ces as they see some of their projects eliminated and tem, etc of ener 
others pared back sharply Reportedly 

One example from the Navy: unofficial reports Secretary of 
have it that Navy wants to build an acoustic analyz Secretary of Def 
ing laboratory as part of its anti-submarine warfare money to build 


program. ‘The lab would be used to sift out informa how ser 
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WHAT'S HAPPENING IN... 


How much dirt? 


To replace time-consuming visual 
counts of dirt specks on paper and 
other materials, Kimberly-Clark’s 
R & D Lab now has an automatic 
photoelectric that’s _ faster, 
simpler, and more accurate 

As described by W. H. Cuffey and 
L. W. Zabel of K-C, the instrument 
works this way 

A sample is mounted on a rotating 
table so that it passes beneath a pho- 


dey ice 


toelectric viewing assembly containing 
a phototube 

The phototube produces an elec- 
trical pulse whose amplitude depends 
on the amount of light reflected from 
the sample—an amount that decreases 
whenever a speck of dirt appears 

A counting unit amplifies these 
pulses, sorts them into 3 groups on 
the basis of pulse height and indicates 
the number of specks viewed. 

Ihe scanning arrangement is par- 
ticularly interesting: The 
holder (see 


sample 
diagram) is a porous 
bronze plate, attached to vacuum line 
so that the sample can be held down 
by suction. It is driven by synchron 
ous motor at 5 revolutions per se 
and is mounted on an oscillating bat 

A second motor, operating at 17 
rpm. drives the cam which moves the 
oscillating bar. The cam is cut so that 


the paper is moved radially just the 


Dirt counter consists of sample-holder (see diagram), viewing microscope, 
with illuminator, phototube, and three-channel electronic indicator. It's 
designed to replace time-consuming visual method. 


width of the viewed area on the sam- 
ple during each revolution of the 
plate. This means the viewed area 
moves in a spiral path, and there is no 
blank space or “seam.” 

In one respect, the test does differ 
from a visual count: amplitude of the 
pulse depends on area as well as light 
reflectance, so the unit gives an indi- 
cation of amount of dirt as well as 
number of specks. 


More power from 
synthetic elements 


When Mendeleev finished with his 
periodic table of the elements, there 
were 92—but with several blank spaces 
Today, all the original 92 have been 
found or made, and 10 more have 
None of these later ele 
ments exists in nature, and only one 
plutonium—has been produced in 
quantity. But AEC now plans to make 


been added 


others available for research, and scien 
tists are getting ready to put them to 
work as power sources 

Says Dr W. T. Crane of Martin Co 

“There are only two svstems devel 
oped to date that will furnish a source 
of electrical energy in a lightweight 
package for space missions longer than 
a few days. These are solar cells and 
isotopic power sources; and for some 
special missions only isotopic power 


NOUS 


uum line so sample can be held by suction. 


a hard landing on 
another planet such as Venus 


is practical (e.g. 

Best source of isotopic power fo! 
space appears to be the transuranium 
elements. Three of these seem most 
curium-244 
They offer high 
power density and are relatively safe 


curium-242, 
and plutonium-238 


promising 


and easy to handle because their pri 
mary radiation is in the form of easily 
screened alpha particles. 

Equipment is being de 
signed to use these isotopes (PE—Feb 
23, p 7); but until they become avail 
able in 


already 


larger quantities, such 
naturally occuring alpha emitters as 


polonium must serve as stand-ins 


brief... 


Teinograph is another new word t 
add to your glossary It’s a name 
coined by GE engineers for a new 
device for displaying and recording 


} 


high-voltage transients leinograph 


is derived from the Greek teinen, 
to stretch out; and graphos, to write; 
ind the teinograph does indeed stretch 
out the transient wave in space or time 
ind write it down (record it 


often 


used to study lightning discharges and 


. 17 
Compared to oscillographs 


switching surges, J]. G. Anderson and 
R. U. Giacomoni of GE say the teino 


} 


graph is small, simple, and potentially 


low in cost ARG 


motor 


Sample holder is porous bronze plate, attached to vac- 


Micro- 


switches, activated by oscillating bar, control counters. 
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WHAT'S HAPPENING IN... 


Stopping titanium’ s 
creep 


litanium is an excellent diaphragm 
material for microphones, telephon« 
receivers, and other acoustical appli- 
cations, Nippon Telegraph & Tele- 


phone Corp engineers note. But 
what of its tendency to creep undet 
continuous stress unless it has been 
aged a long time? The Japanese sav 
they've found a way to accelerate that 
aging process and produce diaphragms 
whose efficiency is “substantially in 
variable.” 

[The method, which they have 
patented: heat treatment after form 
ing (at about 400 F for 6 to 10 hr in 
air) at the point where tension is 
ipplied 

This forced aging, they say, sub 
stantially eliminates creep and _ stabi 
lizes resonance frequency at a point 
which otherwis might not be 
reached until the diaphragm had been 


left to 


stand for de 


Coating process 
revealed 


Details of a fused-salt process for 
applying protective metal coatings t 


become 


AEC 


corrosion-sensitive metals 
available with 
pate nt that ha 


because of it 


} 
importatl 
i 
The proce Aa whi 
alkali-metal salts a 
developed 


uranium-reactor fuel rods But the 


originally cladding 


patent indicates it has far wider appli 
cation—almost anywhere it is desired 
to coat a more-active metal with a 
less-active one. L. D. Eubank, inven 
tor of the process, says it’s especially 
valuable for applying thin coatings 
further 


coating or ele 


that can serve as a bas ror 
treatment—hot-dip 
troplating; and for temporary protec 
tion of parts during forming opera 
tions 

Such metals as Zn, Sn, Pb, Cu, Al, 


Cr and Ni may be applied to iron and 


carbon steels and Cr and Ni to Mg 
and Al. 

For the original work, such solvent 
formulations as Ru-Li-Na-Cl and Cs 
Li-Na-Cl were used because they per 
mit application temperatures as low 
at 600 F. However, Eubank notes 
that less-expensive mixtures may be 
prepared (K-Li-Na-Cl, for instance 
if somewhat higher temperatures are 
permissible. 

The patent, #2,872,348, gives a 
number of specific bath formulas and 
summarizes 


application procedures 


New materials 
for electronics 


lo meet the growing demand in 
electronics for ultrapure metals and 
special materials to go with them, 
several new companies are being 
formed, and well-known suppliers are 
introducing new products 

Accurate Specialties Co, for in 
stance, has a new 
Purity Metals Inc, 
offer six “electronic metals” in puri 
ties better than 99.99%. The metals, 
and purities promised: Aluminum 
99.999+; Gallium: 99.999: Indium 
99 999 +: Lead: 99.9999: ‘Tin: 99.999 


subsidiary, High 
which plans to 


In addition, the company, to be lo 
cated at 340 Hudson St, Hackensack 
NJ, promises to add germanium “of 
semiconductor quality” and ther 
metals to its list in the futur 
Semimetals Inc, a subsidiary of Gen 


eral ‘Transistor Corp, is making new 


Black glass cases for silicon diodes are 
typical of special materials now being 
made for electronic use 
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Mate riais 


in germanium too, It has cut the 
price of the single-crystal material 
from $650 to $629/kg. That doesn’t 
sound cheap; but in the gram quanti 
ties normally used, it means the price 
is down from 65¢ to less than 63¢; 
ind, says Semimetals, “each crystal 
is supplied with its own resistivity pro 
file and comes sealed in a polyethylene 
plastic bag.” 

l'o protect semiconductor materials 
from undesirable radiation, Corning 
Glass Works is offering a new blacker 
than-black glass that 


tually all ultraviolet, visible, 


‘filters out vit 
ind neat 
infrared radiation Corning expects 
it to permit economies in manufac 
ture of electronic devices by climinat 
ing the need for painting or other 
types of screening. Corning will sup 
ply the material in beads and cases ot 
Various S$1zZes 
Note lor 
erties and apy 
metals in this group 


information on prop 
ications of the rare 
see P] Mar 17 


Gi 


] ) 


briefs .. . 


Silicon-based compounds that hav 
unusual resistance to heat, radiation 
ind oxidation may offer a new rout 
to high-temperature lubricants, hy 
draulic fluids and dielectric material 
irchers report that 

that stand temp 

have already b« 
further research on 
mpounds \ cop' ot 
I initial investiga 
vailable from OTS, Dept of 

( nmerce, Washington 25, DC It 


PB 151,860, 22 p, 75¢ 


on their 


Elastic urethane fibers are nearing 


mmimercial production, and promi 
1 pulling force stronger than that 
f natural rubber and an unusual 
| companies 
suse. as Dr Sevmour 

r of R & D at Glob 

told a recent ACS textil 

sium, they are light in weight 
| llent flex 


color ind nave exce 
ARG 


ite WOT 


ind durability 
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Jointly, We've come a long way since man first found that he could unite pieces of metal by 


No matter what technique you use, the finished joint is best when the welded material is steel. 





beating them together while they were hot. Now there are almost 40 different welding tect 


Above, you see a close-up photograph of arc-welding. For a more complete picture of welding, turn th 











USS “T-1" Steel stops saddle block failure—a saddle block links 
the dipper stick to the boom of a power shovel (see arrow above) 
and provides the digging effort. It has to withstand tremendous 
stress and shock—failures are not uncommon. But one operator had 
too many saddle block replacements so he asked J. B. Lund’s Sons 
Co. to make a stronger unit. The conventional solid cast steel or 
forged steel block would have been too vulnerable, so the additional 
strength had to come from a welded assembly of strong steel plates 
But the higher carbon content that increases the strength of most 
types of steel also decreases the weldability. They solved the di 
lemma with USS “‘T-1"’ Constructional Alloy Steel. ‘‘T-1"" brand is a 
low carbon, quenched and tempered alloy steel with tremendous 
strength—100,000 psi minimum yield strength. The photo shows 
the finished block made from ‘‘T-1" steel plates that were edge 
welded 114” deep. This block has never failed 


Stainless Steel makes a flawless 
milk Can—Milk cans have to be sur 
gically clean. That's why the John 
Wood Company makes them from 
Stainless Steel, with welded joints 
Here, you see a ‘“‘Heli-arc’’ welding 
machine that was specially designed 
to weld the inside bottom and out- 
side bottom of the can in one opera 
tion. The welding head is retracted 
to the breast of the can where again, 
the inside and outside welds are 
done in one operation. A nipple is 
gas-welded to the bottom of the can 
and all the joints are polished to a 
mirror finish—ready to pass micro 
scopic inspection. Because of the 
outstanding design and fabrication 
processes developed by this com- 
pany, they are now equipped to pro 
duce 50% of all the Stainless Steel 
can requirements for the entire dairy 
and vending machine industries 


High Strength Steel cuts dead weight—vYou can stand beside the Car 
quinez Strait in California and size-up thirty years advancement in 
bridge building. There are two spans there, side-by-side; one is 31 years 
old, the other was completed last year. The builders of the new span saved 
2,128 tons of steel because they designed the new Carquinez Strait 
Bridge with USS TRI-TEN High-Strength Low-Alloy Steel and USS “T-1" 
Constructional Alloy Steel. With yield strength levels of 46,000 psi min. and 
90,000* psi min., respectively, these ultra-strong steels permitted thinner, 
lighter truss members that were shop-welded instead of riveted. 100% 
efficiency butt welds saved 20% in the weight of tension members by 
providing extra material at the holes for the connection bolts. The smooth, 
rivet-free surfaces are less vulnerable to corrosion save thousands of 


. 
dollars in maintenance USS, “T-1" and TRI-TEN ave registered trademarks United States Steel 
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Precision Readout Counters 
for navigational and control 
systems include Tandem 
counters (left), concentric 
drums, and multi-bank types 
“Application Engineered" as 
complete packages 





PRECISION 


er works at 1000 

rpm with low 

torque and minia- 

ture size. For aircraft 

fuel-flow meter and 
= LN 


IGITAL [ INE similar applications. 


COUNTERS 





New Concepts 
in Fast. Accurate 
Data Precision Counter has completely internal sup- 


porting structure for instrument applications re- 
quiring extreme compactness, light weight and 


Presentation ruggedness. Three or five wheels, numerals in 


enamels or fluorescent paints. 














Now you can use modern digital readout whenever extreme 
accuracy and precision indication are required. Veeder-Root 
Instrument-type Counters have “Application Engineered”’ 
tolerances, meet severe environmental specifications, operate 
accurately at high speeds, and offer wide selections of 
gearing and package designs. 

Here are just a few of the ways Veeder-Root Precision 
mew 260° Cetie Gente Readout can improve and simplify product operation and 
Counter recently developed for digi- performance .. . 
tal readout of angular relationship. 
Tape greatly reduces size and weight z 3 : 
over conventional devices. “Applica- In-line presentation more quickly read 
tion Engineered” as required. 


Figures and letters are positive, and easily comprehended 


Replaces micrometer and vernier devices 
Maximum readability in miniature sizes 














e Fractions, degrees are positively displayed 
Take full advantage of digital readout with Veeder-Root Precision Counters — 
for military, aircraft, missile and industrial instrumentation. Standard types 
and special designs for all types of application, and design assistance is available 
from Veeder-Root Counting Engineers. Write or call. 


High speed miniature 


- New York * Chicago 
counter suitable for appli- 
tions requiring small - Los Angeles * San Francisco 
siz nd weight, low Seattle + St. Louis 
ra ng ak: a Greenville, S. C. * Altoona, Pa. 


torque and low cost. Ex- HARTFORD 2, CONNECTICUT iontunal 


ternal pinion, 2" wheels, 


Ye” characters ‘ ¢ \ Offices and Agents in 
. CMe that other principal cities 


18 CIRCLE 18 ON READER SERVICE CARD PRODUCT ENGINEERING - NOVEMBER 30, 1959 











Product 
Engineering 








November 30, 1959 


ded He fe no one can do any job 


pl 
right except himself wavs critical, verv rarely 


complimentarn 
Back of his attitude is insecurity He tries to appeat 
it He | 


uperior and overdoes is overly conscious of title 


position, perquisites. He demands all the privileges duc 
his rank or position; he’d make the kind of army officer 


hose men think seriously of shooting, or the civilian 


who can't keep an assistant, a secretary, a boss—or even 

1 j0b 
Philip of Macedon once said: “Alexander will become a The Labrador Esquimaux have a simple method for 
great general because, of all my soldiers, he knows best teaching limits and obedience. When a puppy puts his 
how to obey.” Even allowing for a father’s pride, th head into the tent or house, the father instructs the 
statement was—and is—correct Alexander became th youngest child to pick up a stick and bat the puppy's 
greatest general of his time nose. Thus child and pup both learn a lesson And 


loo often, the man with a desire to lead has no parallel 


mtrary to our civilized exponents of the spared rod, both 
understanding of how to follow. He may excuse the lack child and pup grow up with manners and a sense of r 
as individuality or independence, but it is in truth sul ponsibility Perhaps it is the spared rod in our civilized 
lime egotism—the inability to take orders progressive tem that creates disobedience in the first 
Some independence is essential; the engineer who can’t place. Every animal, and every savage, knows that di 

stand on his own hasn’t much to offer. Part of his jol bedience in a child can endanger everybody else So 
is the readiness to stand alone. He rightlv should chal disobediet nished when it starts, not when it’s iv 
lenge a dubious decision. But part of his job too, is the tull flower 

ability to work with others, and the man who can’t tak sciplin O metime thing. It's a wearisome 
orders usually can’t issue them either. He has troublk b, 1 mu < an unremitting on And it must b 
with associates, shop men, technicians, specialists, secre red 0 0 t is clamped down 
taries; they “don’t understand him.” He feels, much of le unex} vy, after a long period without 
the time, that he should have more authority, more a t-again, on-agai ics mevitably cause chao 


sistance, but fails to use either efhciently when they’: nething else—egocentricity in the bo 


Cn1ttac— 











Rae Vahey, * NER. one 








Gallon and Quart bottles courtesy of Vanguard Plastics, Inc., Freehold, N. J. 


O-0-0-0-oO-p-s! 


Thud! No crash, splatter, splash! But just plain thud! This bottle resists breakage because it’s made of 
SUPER DyLan® high density polyethylene. The gallon size weighs only 3! 
tents ... and the user, too! It’s the bottle with the built-in bounce! 

More than shatterproof, SUPER DyLAn bottles are rigid and light in weight 


2 ounces, yet it protects its con- 


less than 1/10 the weight 
of gallon glass bottles. Needless to say, lightness like this cuts shipping expenses and simplifies handling 

Cost? Very economical. For sheer good looks you can just about name the color you want in SUPER 
Dy Lan. Printability? It's easy by normal procedures 


SuPER DyLAaNn can be easily blow-molded into bottles of all sizes and shapes. You can use it to package 
almost anything. Acids, sure. Detergents, too; and cosmetics, pharmaceuticals, bulk chemicals, shampoos 
and food products. SUPER DyLAN resists heat and can be readily sterilized. 


Write for more information on SUPER DyLAN high density polyethylene for bottles. Koppers Company, 
Inc., Plastics Division, Dept. PE-1192,Pittsburgh 19, Pennsylvania. 


Offices in Principal Cities in Canada: Dominion Anilines and Chemicals Ltd., Toronto. Ontario 


KOPPERS PLASTICS 


DYLENE® polystyrene, DYLITE® expandable polystyrene 


und DYLAN® polyethylene 
are other fine plastics produced by Koppers ¢ 


pany, Inc 
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CROWNED ROLLERS and HYATT 


assure performance advantages 


Grinding a gentle crown on cylindrical rollers, a practice 
pioneered by Hyatt, provides definite operating advantages 


in a finished bearing. 


When a cylindrical roller is rolled across a flat plate there 
is a tendency for the imposed loads to be concentrated 
toward the roller ends. When rollers are assembled into 
bearings this condition is exaggerated, somewhat, particu- 


larly if there is a condition of misalignment. 


All rollers in Hyatt Metric Series Radial Bearings are 
crowned, This crowning reduces the tendency toward end 
loading and the effective load is spread more evenly across 


the full length of the roller even under misalignment. 


@ ALL HYATT HY-ROLL METRIC SERIES BEAR- 
INGS have rollers with ample crowning in addi- 
tion to generous corner radii or blended chamfers. 
lhis crowning extends a sufficient distance in from 
the ends to allow the area of contact to “fade 
out” evenly under normal loads, and to minimize 
excessively high unit loads caused by possible 
misalignment. This feature, another HYATT 
first’, assures a quieter, smoother running and 


longer lasting bearing under all operating conditions. 


@ THE LOW LENGTH-DIAMETER RATIO OF 
HYATT ROLLERS eliminates virtually all tendency 


to skew, which can be troublesome in bearings 














having a different roller length-diameter ratio. By 








most closely approaching true rolling action, 
HYATT Hy-Rolls assure less friction, less wear on 


rollers and races, and increased service life. 


@ GREATER LUBRICATION CAPACITY IS 
ANOTHER ADVANTAGE of expertly-engineered 
HYATT Hy-Roll design. HYATT Hy-Rolls are easy 
to keep properly lubricated for efficient, economical 


performance and trouble-free maintenance. 


pean or ys, 


NO BEARINGS CARRY RADIAL LOADS LIKE CYLINDRICAL 
H | | 


\ \ 
. ed 





LENGTH TO DIAMETER RATIO 


when you design around Hwatr metric series bearings 


Balanced design is the key to improved field performance 
of bearings. The relationship between inner races, outer 
races, cages and rollers must be carefully evaluated because 
a bearing, like a chain, is only as good as its weakest 


component. 


There is a relationship between the load carrying capacity 
of a cylindrical bearing and the area of contact between 
the rolling elements. Over long years of test and evaluation 
Hyatt has established a roller length to diameter ratio 
which provides maximum capacity with optimum roller 
retainment and guidance. The proportions used in Hyatt 
Bearings have stood the test of time and field usage to 


become the standard for cylindrical roller bearings 


1 OVERHUNG PINION IN LIFT TRUCK TRANS- 
MISSION A HYATT Hy-Roll [ype TS bearing 
provides the load-carrying capacity so necessary in 
this heavily loaded position. By eliminating the 
separable inner race, it was also possible to use a 
larger, more rigid pinion shaft without disturbing 
the boundry dimensions of the bearing. Rolle: 
crowning improves performance and compensates 
for inability to bring shaft finishes up to bearing 
inner race standards 


= TWO-DIRECTION AXIAL SHAFT LOCATION 
Misalignment present in an application like this 
automotive rear axle requires the compensating 
effect of a crowned roller. HYATT Hy-Roll Type 
JRN-WB bearings have proved extremely successful 
in applications of this type 


=3 WORM AND GEAR APPLICATION A double 
row ball bearing is used for locating this shaft in both 
directions. The A-TS bearing at the opposite end is 
used with a cartridge that facilitates adjustment by 
shimming. Using a cylindrical bearing at one end 
facilitates assembly and permits easy removal of 
the worm from the case. Crowned rollers improve 
load carrying capacity and compensate for mis- 
alignment re sulting from gear loads in shaft. 


BEARINGS... AND NOBODY KNOWS THEM LIKE HYATT 





YOU CAN RELY ON 
THE ADVICE OF YOUR 


Hvar 
SALES ENGINEER 


-., and the bearings 
he recommends! 


You get the greatest benefit from HYATT engineering questions that lend themselves to immediate answers, 
service when a HYATT representative is working such as price, delivery or specifications of standard 
closely with you on your bearing requirements. This bearings, a telephone call can usually provide the 


service is available to you at any time. When you have necessary information 








‘ ° a ne // - = Cc A77 Se 
JSUST Coll YOUF NeZreST Hwatr 07//Ce. 
HARRISON, NEW JERSEY 
427 Middlesex Street 
Harrison, New Jersey © HUmboidt 4-4000 
CHICAGO PITTSBURGH 
332 S. Michigan Avenue 702 Grant Building 
Chicago 4, Illinois ¢ HArrison 7-8277 Pittsburgh 19, Pennsylvania @ ATlantic 1-2927 
DETROIT OAKLAND 
General Motors Building 1419 Central Bank Building 
Detroit 2, Michigan @ TRinity 3-7200 Oakland 12, California e Twin Oaks 3-5362 
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REMEMBER THESE BUILT-IN Hyatt T BENEFITS: 





* Higher radial load-carrying capacity, size for size e Minimum space requirements 
* Omitted races are optional * Shaft location without sacrificing capacity 


* Easier assembly and disassembly «© Heavier press fits simplify retainment 


THE RECOGNIZED | LEADER IN CYLINDRICAL BEARINGS 


WAT Hiy-ROLL BEARINGS 
FOR MODERA INDUSTRY 


HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION «+ HARRISON, NEW JERSEY 
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Steel Strike Pushes Much Capital Spending Into 1960 


Survey by McGraw-Hill Department of Economics indicates 
$37.3 billion will be spent on plant and equipment next year; 
sales are expected to rise 9% in manufacturing industries. 
Heavy capital outlays planned by metalworking. 


New Yorx—TInvestment in new plant 
and equipment next year may not be 
the highest in US history, but it will 
be very substantial indeed and will pro 
bulwark to the 
Industry as a whole 
facturing plants, utilities, transporta 
tion and communication firms 


vide a considerable 


economy mantu- 


com 


mercial establishments) will spend 
$37.3 billion on capital improvements 
a 10° These find- 
ings are based on a survey by the Mc 
Graw-Hill Department of Economics 
Nearly steel strike 


have left a deep imprint on the pattern 


gain over 1959 


four months of 


Indus 
trv now reports that actual spending 
this vear fell short of anticipated. ‘This 
is especially true for firms directly af 
fected by the strike 

and for 


of spending, the survey states 


steel and railroads 
metals 
Since the beginning of the strike 


nonferrous firms 
. Steel 
companies have been barred from 
entering their plants to carry 
And traffic losses 


impaired then 


out im 
provements 
railroads 


on the 
have ibility 


to finance improvements 


But there is evidence in the survey 
that these industries have postponed 
rather than cancelled spending plans 
The steel industry, for example, will 
spend $1.7 billion next year—a gain of 
76% over 1959 and only $176 million 
below record 1957. 

For manufacturing companies alone, 
capital spending in 1960 will total 
$12.0 billion—19% this 
(he machine industry emerges 
is one of the heaviest spenders with 
$1.2 billion of plans now on tap—a 
In 1961, ma 
chine companies report, they will prob 
ibly maintain this spending level 

Other substantial increases are ex 


more than 


year 


22% gain over this vear 


pected in the electrical machinery and 
iuto industries. Firms in the electrical 
that they'll 
spend $582 million, a gain of 22° 

And the auto industry 
will spend $841 million, a gain of 30° 

over this vear. Both these industries 
failed to meet capital improvement 
plans this year, presumably because of 
strikes and other The 


machinerv industry say 


over this vear 


uncertainties 


CAPITAL SPENDING PLANS ARE ON THE RISE 
(Millions of Dollars) 





1958 


Industry Actual 


1959 1960 1959-60 1961 
Est Planned % Change Planned 





iron & Steel 

Nonferrous Metals 
Machinery 

Elec Machy 

Autos, Trucks & Parts 
Transp Equip 

Other Metalwkng 
Chemicals 

Pulp & Paper 

Rubber 

Stone, Clay, Glass 
Petroleum Ref 

Food & Beverages 
Textiles 

Misc Mfg 

ALL MANUFACTURING 
Trans & Communications 
Elec & Gas Utilities 
Other industry * 

ALL BUSINESS 


$1,217 
510 
915 
459 
558 
370 
723 
1,320 
578 
134 
399 
665 
742 
288 
883 
9,761 
4,653 
6,088 
12,254 
32,091 


10,025 


13,521 
33,914 


$949 
347 
951 
477 
647 
363 
880 
1,188 
613 
178 
542 


$1,670 
357 
1,161 
582 


+76% 
+ 3 
+22 
+22 
84] +30 
399 +10 
875 - | 
1,473 +24 
828 +35 
233 +31 
603 +11 
692 754 
794 783 
343 361 
1,061 1,037 
11,957 
5,896 
6,066 
14,145 
37,310 


$1,169 
350 
1,129 
559 
791 
359 
844 
1,502 
704 
274 
594 
814 
737 
350 
1,022 
11,171 
5,503 
5,768 
12,938 
34 , 566 


5,184 
5,876 





*Includes petroleum, other than refining, mining and commercial businesses 
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INDUSTRY FORESEES SALES GAINS, 
1959-'60 





Expected 
Change in 
Physical 


Industry Volume 





lron & Steel 25% 

Nonferrous Metals 7 

Machinery 1 

Electrical Machinery 11 

Autos, Trucks & Parts 15 

Transp. Equipment (aircraft, 
ships, RR equip.) 

Other metalworking 

Chemicals 

Paper & Pulp 

Rubber 

Stone, Clay, Glass 

Petroleum Refining 

Food & Beverages 

Textiles 

Misc Manufacturing 

ALL MANUFACTURING 


ON @DOUWNNO ON & 





high level of spending next vear sug 
gests that unfinished plans are being 
pushed into 1960 

l'ransportation equipment industry 
including aircraft, ships and railroad 
will spend nearly $400 
: 1O% 
But other metalworking indus 
that fabri 


cated metals and instruments—will cut 


equipment 
million next year rise over this 
vear 
tries—a_ category includes 
allocations to capital improvements by 
ibout | 

These rather buovant investment 


bac ked by 


forecasts, the 


plans are optimistic sales 


Manufac 


as a whole 


survey finds 


turing companies, expect 
their sales to rise 9% above this year 
Every major industrial category within 
manufacturing expects some improve 


The 


gain in sales volume 


ment in business steel industry 
predicts a 25% 
This forecast presumably reflects an 
anticipated buildup of inventones by 
consumers whose stocks have been de 
pleted by the strike 
The auto industry expects a 15 

Manufacturers 


sales to dealers have slowed this fall 


gain in sales next year 


following production cutbacks caused 
by the steel strike. Normal 1959 sales 
will be Both ma 


machinery ex 


deferred to 1960 


chinery and electrical 
pect above average increases in sales 
volume 


reporting their financial 


Companies re} 


25 
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indicate they 
from outside 


ipit il im 


plans to the surveyors 
will 


ources to 


need $6 billion 


finance these 


Manufacturn 


‘ ; 


yrovement 
panies however expt 


it arly il] 


i! 


pending 


Rocket-ramjet Engine 


Combination Tested 
Van Nuys ( An id 


power plant which integrates th 
of the 


d single 


ALI! 


features ramjet and 


tems in propulsion 
operated at simulated flight 
of hive the 

it altitudes above | 

the Hyperjet” by the 
quardt ¢ orp the tests were 
it the 
tory, Dangerfield 


Excess times 


Ordnance rophy 
Texas 

Lhe tests prove that transition f1 
rocket to ramjet operation i 
onditi 


and that at sea level 


engine produces a high leve 
thrust. The 
rocket during launch 
pace flight 
i stored oxidizer to effect « 


he 


ing high-speed boost and hyperson 


Hyperjet operat 
, : 
low speed 


ind reentry phases 


engine operat iS a ramet 


cruise phases, relying on the atm 


phere for its oxidizer 
ing to the Marquardt ¢ orp « 


SUDI 


Tires Float 4 Tons of Vehicle 


Pritts a 


i , 


and 18 in. at the hub; are used on Crain Bros’ Model 400 marsh buggy 


low flotation, 
vehicle along with another 4000 Ib in 


26 


ail by Goodyear Tire & Rubber Co measure 5 ft high, 42 in 


increased traction and greater mobility, 
payload 


Dynamic Tool for Testing 


\ Ca ft Gas Voieme 
2. Peak Pressure Variable from 25 te 500 gs 
Tome of Pressure Rise Variable from 0.5 mellrsecend 
Time of Pressare Decay Varianie from 0.3 seconds 
Primary Cartrudge - 10 Grave PETN Nominal Peak 
Pressore 25 psi 
Secondary Cartridges 10 Grate PETM Each 
Member Dependent on Peas Pressure Deswed 


Firing Chamber Cap 
(Wires to Sequence Timer ) 
Primary Cartridge 
Primary Charge 
Bridge Wire 
Secondary Cartridges 


Pressure 

Tronsducer 

(Wires to Recording 
Instrument ) 


Exhoust Vaive 


Base Ring Deflector 


vome Retainer 
Ring 


Sample Holder Firing Chomber 


This generator is o basic research tool for the dynamic testing of soils, metals, plastics 
Material to be tested is placed in a removable sample holder, and the primary and 
Expanding gases create the dynamic load on 


the 


secondary charges are electrically fired 
secondary 


Calif 


number of 


Canada 


test sample. Variations in load are dependent on 
cartridges used. Developed and designed by Boynton Associates, La 


the load generator is in use at MIT, Univ of Texas and SRI 


Corporate R&D Thrives Near College Scholars 


many re spe 


the 


San Francisco—In growth industries may be stagnant in 


} 


pl ices in the 


based 


rness to source of br inpower 1s yut is one of the liveliest 


imess to mat yuuntrv for industries that are 
tation ) mn 4 


technology 


mportant than ne 


rapidly advancing nce and 


Similar 
missile 


materia tr 


bor This dependence ot 


raw INSPOor 


science concentration 

electronics 
fields 

iltech 


ilifornia 


[ industries on icademi industries in the 


| 


vased nearby 
tailed by Frederick | hemicals 
Stanford Uni 
pointed out ford and the 
W he 
far from 
serious 
remedy the 
Bell Telephone Labs, in a 
yf New Jersey, has had to set up 
f New York | 
The branch of 


instruction on com 


nucleon 
found around (¢ 
Unn ft ¢ 


growth 


timuius wa ind 


rovost of likewise 
urea, he 
ndustries are 


stitutions h 


educational in 
effort is often 


situation. For 


said, required to 
example, 
esidential 
ifCd 
branch campus 
right within the labs 
fers college credit 
pany time 
Similarly, United Aircraft at 
ford, ¢ has 
Rensselaer Poly branch campu 
in that city 7p ill 
The scho ; hnanced = en ] 
by Hartford ind 
Dr Terman listed five 
locating 
The S¢ 
highly 
stimulate 
faculty 


educational op 


Hart 


onn rangement with 


main adwan 


industries near url 


institutions are T° 
cal 


sources of trained men, (2) ef 


’ ideas_ that 
ur tt & . f 


) 
wide 


invention, ane 


expert ynsultants 
4 t] lso 1 ¢ 
laa Com 1ey also provide 


the 4000-lb empl yes, 5 in en 


reativity. @ 


portunities for 
that stimulates 


the tires can float 


ronment 
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Improved Chrome Plate—Better Diecastings 


Derrorr — Major 
chromium-plating processes will extend 


improvements in 


corrosion resistance of zinc diecastings 
to many times what could be expected 
with earlier processes, according to a 
report given to the automotive and ap 
pliance industries by the American 
Zinc Institute. ‘The report calls intro 
duction of the duplex nickel process 
the first major innovation in the cop 
per-nickel-chromium plating sequence 


CORROSION IS SLOWED 


Although — the devel 
oped to climinate or at least reduce 
buffing of nickel plate before chrom 


ium plating, it was found that duplex 


proce SS Was 


nickel also helps prevent corrosion of 


the base metal. Corrosion is markedly 
slowed at the nickel interface, reports 
M. M. Beckwith of the Harshaw 
Chemical Co. Duplex nickel is a 
double-layer combination of 
bright nickel followed by fully bright 
nickel. 


sem 


NICKEL LAYER FOR LUSTER 


C. H. Sample, International Nickel 
Co, explains that the semibright nickel 
combines the corrosion resistance with 
excellent leveling characteristics and 
ductility, resulting in substantially con 
tinuous, not easily broken surface. The 
bright nickel layer is simply added to 
give high luster, so that minimum of 
chromium might be required 


‘Big Bertha’ Beams Solar Power 


h = 
~~ Awan 5M TKS = 
rs SS aes al t< us id 


Developed by Hoffman Electronics Corp to power an array of experimental equipment 
‘Big Bertha” 
largest solar energy convertor, producing electricity through 7800 silicon solar cells 


salt-to-fresh water conversion, water-pumping station, etc is the world’s 


mounted on a single 4 x 8-ft panel. Ten individual panels in the unit can be connected, 
in various series and parallel combinations, through a control device to provide outputs 
of from 6 to 60 volts in increments of 6 v, and current flows ranging from V2 to 5 amp 
in Y2-amp increments. The convertor’s swivel base tracks the sun automatically and 
keeps its face exposed tor max efficiency. Any surplus energy generated is stored 


in batteries for use at night or on sunless days 


PRODUCT ENGINEERING - NOVEMBER 30, 1959 


PRECISION-FORMED 
METAL 


COMPONENTS 








Hydroforming, Deep Drawing 

and Spinning 
You can depend on KAUPP for com- 
plete service from design to delivery 
on precision-made metal parts and 
sub-assemblies Ultra modern metat 
working facilities, plus wide experi- 
ence on military and commercial re- 
quirements are available to solve 
your problems. Send drawings for 
quotations or phone for new illustra 
ted bulletins! 








Closest tolerances adhered to in all 
metals, including MU METAL, BRASS, 
INCONEL, ALUMINUM, COPPER, 
CARBON STEEL, STAINLESS STEEL, 
NICKEL, MAGNESIUM, TITANIUM, 
SILVER, SPECIAL ALLOYS, HAYNES 
STELLITE. 


c. 8B. KAUPP & SONS 
Metal Craftsmen since 1924 
NEWARK WAY, MAPLEWOOD, N. J. 


“Telephone: SOvth Orange 3-2490 
iC _ — 
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Typical Control Functions 
solved by AIR CIRCUITRY 


Westinghouse Accessory Devices 


Westinghouse Air Brake Company manufac- 
tures a complete line of accessory air devices, 
in addition to basic devices that use air only to 
extend or retract cylinder rods. These devices, 
functioning between the primary sender and 
final positioner, control air flow and pressure 
to provide the most complex sequences of 
operation. Their design, however, is not com- 
plex. The few wearing parts, if any, can be 
replaced by any reliable mechanic 

Westinghouse accessory devices in addition 
to many types of air directional and pressure 
control valves, positioners and piping equip- 
ment makes available to you one source for a 
full line of everything you need to install and 
operate an efficient air circuit. For more infor- 
mation ask for Catalog DO-00-2 


APPLICATIONS—The illustrated devices in 
conjunction with other air circuit components 
have been used successfully by all types of 
industry. Manufacturing processes, marine 
equipment, drilling operations, construction ma- 
chinery and transportation facilities have all 
enjoyed the benefits of Westinghouse Pneumatic 
Controls. We will be glad to demonstrate how 


you too can benefit. 


What is Air Circuitry? 


This is the Westinghouse term for application 
of pneumatic control systems to industrial 
production operations. Safe, economical, pre- 
cise AIR CIRCUITRY is now being used to 
solve the most rigorous and complex control 
problems in industry. Westinghouse Air Brake 
has pioneered the application and development 
of air control for more than 80 years. Today 
our engineers can design an air circuit which 
will help you boost production and cut costs 


in your plant or shop 


1. QUICK RELEASE — Re- 
motely operated vent 
vaives permit quicker 
operation for release of 
cylinders, clutches, 
brakes, etc. The Quick 
Release Valve provides a 
large exhaust port as close as practical to 
the air volume to be vented instead of back 


through the controlling device 


2. PRESSURE RELAY — 
Large quantities of air 
are relayed or repeated 
by the Relay Valve at 
pressures correspond- 
ing to the control pres- 
sures applied to them. 
The Relay Valve increases the speed of 
operation and reduces transmission times 


in long control lines 


3. CIRCUIT 

SEGREGATION — The DUT) > 
Double Check Vaive , ' ", 
connects two segre- e j 
gated lines to a com- UA Ue A: 
mon third line and 

still maintains the 

segregation. Air flowing from one line to 
the common line sea!s off the unused line 
by means of an internal shuttle. Controlling 
a single operation from two or more stations 
is an example 


4. TIMING—The West- 
inghouse Floreg Vaive 
is an adjustable device 
that controls the rate at 
which air can flow in one 
direction through the 
circuit, yet allows free 
flow in the opposite di- 
rection. It is used to time, synchronize or 
co-ordinate the operations of a circuit. 


5. INTERLOCK — To in- 

sure one function is 

performed and condi- 

tions are satisfactory 

before another func- SS: iy 
tion is initiated, the Loe 
H-5 RELAYAIR® 

Valve may be used. A 

pilot operated, directional control valve 
with various spring settings, this device 
requires a prescribed pressure be present 


in its control chamber before it operates. 


See the Yellow Pages under Cylinders for the Name of Your Loca/ Distributor 


WESTINGHOUSE AIR BRAKE COMPANY 
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More Profs with PhDs 
Sought by Stanford 


Pato Aro, Cau 
ing teachers with Ph D degrees are 


More engineer 


expected to result from a $200,000 
Ford Foundation grant to Stanford 
Univ 
According to Joseph H. Pettit, dean 
of Stanford’s school of engineering, 
$100,000 of the grant will be used for 
pre-doctoral fellowships and 
loans Doctoral 
given a $3000 tuition maximum for 
1 full vear, or $2300 if the student 
chooses summer employment instead. 
Another $75,000 will be applied to 


faculty development at Stanford while 


tuition 


candidates will be 


the remaining $25,000 will go for 
faculty 
tutions 


development at other insti- 


This may allow for special 
ists to be invited as visiting lecturers 
and to send promising young Stan- 
ford faculty members to do research 
or participate in engineering programs 
at other universities 


fellowship 
for younger facutly members of other 


Post-doctoral training 
institutions is planned as a faculty- 
exchange program with other engi- 
Also available will 
be a “forgivable” loan of $3000 to 
students (forgiven at the rate of $600 
a yeal 


neering schools 


providing the student pursues 
a college teaching career * 


ltaly Claims Continuous 
Rotary Plastic Welder 


Miian, Itaty—What is claimed as 
the first plastic 
welding machine has been produced 
According to 
representatives of Gaico, the machine 


continuous, rotary 


by Gaico Co in Turin 


is capable of uninterrupted, infinite 
length, straight, curved or out-of-plane 
welding ability allowing an output of 
up to 10,000 pieces per hr at mim 
mum cost 

Principle of the machine is not new 
is welding results from passage of in- 
electrode, 


duced current from an 


shaped at will and pressing on the 
parts to be welded, to a fixed counter 


Welding material is poly- 
Other materials can be 


electrode 
vinyl chloride 
used if electronic circuit or frequency 
is varied 

Hourly production of the machine 
is a function of the speed and of the 
dimensions of the pieces to be we lded 
The machine can cut and weld simul- 


taneously 2 x | m pieces requiring no 
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increase in power. Properly equipped, 
it can also weld containers of any 
shape. Gaico says the welder replaces 

to 10 conventional welders and 
operators i 


Synthetic Diamond 
Production Upped 


New Yorx—A method of producing 
ynthetic diamonds for industrial use 
has been developed bv DeBeers Con 
idated Mines in Johannesburg 
South Africa. The diamonds will be 
imilar to synthetic diamonds pro 
duced by GI PI Nov 23, p 41 

Having already applied for patents 
DeBeers reports that it is now techni 
cally and economically feasible to pro 
ceed with the manufacture of syn 
thetic diamonds if a decision in the 
matter can be reached with the Bel 
gian Congo Diamond Mining Co 
which produces most of the world’s 
juality diamonds 

DeBeers savs also that the abrasive 
grit is suitable for resin-bonded grind 
ing wheels, the only field in which 
ynthetic diamonds have been com 
petitive with natural diamonds = 


Point-source Gamma-ray 
Standards Issued 


WasHinctron—The National Bureau 
of Standards is making available for 
the first time point-source standards of 
radioactivity These standards are 
gamma-ray emitters d will useful t 
research workers in approximating 
ideal” conditions when calibrating 
scintillation counters and other beam 

tecting devices 

live of these standards are being is 
ued under the NBS program to supply 
tandards in all areas of the physical 


ences. lhe five are: sodium-22, zinc 


niobium-95, strontium-85, and 


ich standard consists 


posited be 


tween tw ers of thin polvester 
i 


tape 7 


I 


material ce 


Write for more information on our electrical wire terminating program. 


Radio Altimeter 
Undergoing FAA Tests AMP INCORPORATED 


Wastincton—The Federal Aviation General Offices: Harrisburg, Pennsylvania 
\gt ne\ - conducting tests on a new A-MP products and engineering assistance are available through subsidiary 
British altimeter so precise that it is companies in: Australia » Canada * England + France + Holland + Japan 
reportedly accurate within a few ft 


rhe instrument, unlike those now in 
isc, is a radio altimeter, using fre H if [| K q 
quency modulation 
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TRENDS} in appearance design . . . 


Chest-high automatic drill-pointing machine uses cam-based 
movement to point helical or any other conventional type of drill. 
Drills (0.032 to 1 in. dia) are held in hydraulically operated 
workheads (circular element in rectangular top plate). Rate of feed, 
rate of material removal, automatic wheel dressing, on-off switches 
and other controls are located on knee-high control panel. Housing 
manages, with minimum surface and detailing, completely to 
enclose grinding wheel and retain coolant spray and chips. By 
Winslow Product Engineering Corp, Arcadia, Calif 


, 


y 


R 
# 


if ry 


Forged shell and flange-endbell of this brushless ac generator are 
machined and painted to provide circumferential vents that become 
integral with over-all design. Removable open-end plastic cover 
provides adequate protection for terminal plate without adding bulk. 
Delivers 9 kw, 30 v de over 5000 to 8000-rpm speed range; weighs 
30 Ib. By English Electric Co Ltd, London, England 


= | 


We Se 


Rotary handle in this line of circuit breakers is finished to contrast 

with clearly delineated, completely plain background, so that handle 
also indicates by position whether mechanism is on, off or tripped 
Handle hub also incorporates key-type lock and locking ring 
capable of accommodating up to three padlocks at once. Breakers 

are made—in a series that will handle from 15 to 800 amp, 480 to 
600 v—by Federal Pacific Electric Co. Styled by Raymond Loewy 
Associates, New York. 
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Some of the newer trends in European car design 


Facellia, top left, a two-place, 114-mph, 5-cyl, 1600-cc sports 
car, will also be available with a larger engine using an electronic 
ignition system. By Facel Vega of France, this car combines a 
number of classic approaches to automotive design into a unified 
look that avoids the Detroit styling only too prevalent in many 
current European models. To avoid developing a special version 
of its unusual looking DS19 sedan for export to hot climates, 
Citroen (top, right) has added air intakes on upper inside edge 
of both front fenders (beside model's left hand). With this goes 
a change in carburetion—inlet passages integral with the head 
The ‘‘Delorex 
with a 2-cyl, two-stroke, aircooled motorcycle engine that de- 


center, left), is a new small Czechoslovak car 


velops 22 hp at 5,200 rpm. Designed specially for use by invalids, 
glass-fiber laminated body has simple enough lines but, as with 
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some American cars, vents both front and rear leave open the 
question: Where is the motor? Citroen 2CV, (center, right) has a 
special body designed by Francis Clauzet and made of steel sheet 
bent and welded together to achieve knife-edge styling more like 
that of tank than old-style coachwork. This body costs more 
$1100) than production version of the car on whose chassis it's 
fitted. It is the rear of the Italian designer Ghia’s new sedan body 
that you are looking at (bottom, left). Front doors and forward 
seats are positioned entirely ahead of front axle. Driver's wheel 
shaped like air pilot's control stick, is switchable for right or left 
hand drive, and dual foot controls are provided; other controls or 
center pedestal. Refreshing as this car is in rearranging some of 
basic auto elements, it still draws heavily on Detroit for body 
modeling and decoration. 





HOW GOOD 


ARE ENGINEERING 


APTITUDE TESTS? 


We put this question to several testing agencies and personnel departments 


of large corporations. Here's a distillation of their experience, what the 


tests are like, and some warnings to the unwary. 


cd Lynch, assistant editor 


@ One way to put all personnel managers out of work is 
to develop the perfect pre-employment test. 

(They're not worried—quite the contrary, personnel 
managers are the most enthusiastic patrons of psychologi- 
cal test Constantly hopeful, usually disappointed, they 
encourage the psychologists to try and try again, and 
progress is being made 

While still far from a strictly mechanical filtration 
procedure, the science of mental measurement has come a 
long way in the last few years. A complete spectrum 
of tests has been developed—interest, personality, ability— 
ind aptitude tests evaluate only a part of a man’s person- 
lity. Job suitability, for the man as well as his employer, 
is made up of so many disparate factors that only the 
complete battery of tests, supplemented with job his- 
tories and personal interviews, can do a significant job 
of discriminating among applicants 


What they measure 


Aptitude, 
lumped together as “ability” tests 


achievement and IQ tests are commonly 
Chere is really littie 
distinction between an aptitude test and an achievement 
test—the name depends largely on how it is applied. A 
test intended to measure achievement in algebra could 
be an excellent predictor of success in trigonometry. 
Ability tests can accurately measure what a man knows and 
how well he is able to apply it. 

Interest and personality inventories are usually less 
Interest tests try to find how a man prefers to 
vend his time by asking such questions as, “Would you 


iccurate 


rather design a computer Or give a speech on how cCOolm- 
puters are changing business operations?” Results are 
isually tabulated to show comparative interest in me- 
chanical, computational, artistic, persuasive areas. Two 
popular interest inventories are the Kuder Preference 
Record and the Strong Vocational Interest Blank. Per- 


32 


sonality tests are intended to measure such traits as objec 
tivity, agreeableness, energy level, social leadership, cheer 
fulness, emotional stability They ask you to give an 
honest accounting of yourself: “Have you enjoyed reading 
books as much as having company in?” or “Do you pre 
fer short men to tall men?” These tests, to a certain 
extent, measure how well a man will fit in with the organ- 
ization. ‘Two well-known examples are the Bernreutet 
Personality Inventory and the Thurstone Temperament 
Schedule. 

For engineers, among the most common ability tests 
are the Revised Minnesota Paper Form Board (a test of 
spatial visualization), the Bennett Test of Mechanical 
Comprehension, and Minnesota Engineering Analogies 
Test. (Some examples shown in box at right.) The prob- 
lem is that ability tests alone are not sufficient to pick 
suitable new employes 

“Engineers as a group are a pretty bright bunch of 
guys and will do pretty well on almost any ability test 
you throw at them,” savs the director of one NY testing 
center. Engineers represent a presciected group, and 
their scores on most ability tests will cluster cl 
top of the scale with very little spread. Such tests ar 
statistically difficult to analyze and generally more useful 
in rejecting a poor applicant than identifying out 
standing one. 

And what if a man has the ability, but not the inter 
est or motivation for the work? What an employe can 
do and what he will do may be very different. Some 
differences may be uncovered with the personality and 
interest tests; others come out in interviews or by in pec 
tion of the man’s biographical record. Most compani 
put a great deal of weight on the interviews. Keith R 
Jewell, consulting psychologist for management con 
sultants George Fry & Associates, in Chicago says, “We 
don’t throw the test results out, certainly, but we always 
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Typical aptitude-test problems 
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Reprinted, courtesy The Psychological Corp, NY 


temper them with g Testing 
of engineers can bi versold—sometimes is mostly 
guesswork or statistic numbers.” 
Who uses tests and for what? 


It is estimated that 0 of industrial concerns, 
both small and _ large use | chological tests in some 
phase of their per 


| 
their testing don 


Small firms may have 
or college test 

ing center. Large outfits ordinaril; ve their own per 
onnel office and a resident psychologis Six large cor 
tions—American Telephone d ‘lTelegr iph, Detroit 

on, B F Goodri IBM, Sand rporation, West- 
inghouse Electric—in ition wi cational ‘Test 


n, NJ, have 1 itly beg research 


between eng 


ing Service 
pr gTam t 
neers that are likel; b 1 sful in certain phases of 
engineering work and the that t I'o date, fin 
ings indicate tl nte1 ire 1 ffective discrim 
inators for enginee! + t eal xperience Apt 
tude tests rank helpful in 
spotting ibility in abstra 
In addition to t rr ¢ ve selection, industr 
them to upgrad ippraise execu 
ind evaluate ould-be ecutin [he engineer 
en finds the test luable in ] ¢ his own future 
lecting new job 0] i¢ me job-hunt 


i] titud tect XY DCTIse ind have the 


spective < 


Can they reduce “break-in” time? 


In almost all instances, y With tests, the number 
ot potential misfits is reduced—thos« iccepted ire les 
expensive to train and more likely to stay with the job 
Of course, this must be balanced against the testing 
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Mechanical comprehension test 

Several forms are available, representing varying 
levels of complexity. They measure a person's 
ability to understand physical and mechanical 
relationships. Samples below are from a 60- 
question test written by psychologists Owen and 
Bennett, published by The Psychological Corp. 


Although sometimes given to graduate engineers, 
the test is intended for candidates for engi- 
neering school and adult men of similar ability. 


Engineering analogies 

One of the most difficult and zealously guarded 
aptitude tests for engineers is the Minnesota 
Engineering Analogies Test (MEAT). To protect 
integrity of this test, it is distributed, through 

a licensing agreement, only to authorized test- 
ing agencies. In some places even the test 
administrators are barred from seeing what's 
inside the test booklet. All scores are reported 
to and kept on file by The Psychological Corp, 
publisher of the test. 


Typical “ratio” problems are: 
1. Add : subtract : : multiply : (a) integrate, 
(b) divide, (c) magnify, (d) differentiate 
2. In a triode, 

Spectators : turnstile : : plate current : 
(a) cathode, (b) plate, (c) anode, (d) grid 
3. Rate of fluid flow : electric current : : pipe fric- 
tion : 
(a) electromotive force, (b) electrical resistance, 
(c) electrical conductance, (d) resistivity 

The test measures the engineer's knowledge of 
subject matter and reasoning ability. MEAT 
therefore shows not only what he knows, but 
how well he is able to apply it. It is sensitive 
enough to discriminate between proficiency 
differences of high-ability graduate engineers. 


Verbal reasoning 

A number of intelligence tests require the 
subject to draw conclusions from a series of 
stated facts. The example below 
was taken from a sample problem in a 10-part 
battery of employment tests published by 
Psychological Services Inc, Los Angeles. This part 
of the battery includes six such problems to be 
worked in five minutes. 


FACTS Chris is a widow 
Jane works for Co B 
Chris’ only child is a girl 
Co A makes spark plugs 
Co A employs no women 
CONCLUSIONS (true, false or unknown?) 
1. Chris does not work for Co A 
. Chris’ son is ill 
. Chris works for Co C 
. Chris has never been married 
. Chris inspects spark plugs 


Answers, page 4 





Even Logic 
Is Measured . . . 
by Pushbutton 


One of the newest and most sophisti- 
cated aptitude tests is the Logical Anal- 
ysis Device (LAD) originally conceived 
by a group of psychologists at the Uni- 
niversity of Chicago and now under 
development at The Psychological Corp, 
New York. It is a puzzle thot tests 
@ person's ability to work through a 
series of cause-and-effect relationships 
to a logical conclusion. (Photo at 
right shows the machine like.) 

Psychologists learned one thing 
about it while it was still in the work- 
ing-model stage: it scares away sales 
engineers pronto. Well over a dozen 
salesmen for electronic components 
came to call when LAD was being 
developed. Curious about what psy- 
chologists wanted with electronic parts, 
they were shown the working model 
and permitted to give it a whirl. Al- 
most without fail, each salesman, after 
fooling with the buttons and lights for 
two or three minutes, remembered he 
had his car double-parked or had an 
important luncheon engagement. 

Although LAD will predict success 
in several kinds of jobs that require 
analytical ability, psychologists admit 
they don’t know exactly what it meas- 
ures. There is very little correlation 
between LAD scores and IQ scores. . . 
or any other measurable ability. LAD 
stumps some PhDs, yet highschool stu- 
dents sometimes breeze through prob- 
lems with relatively little difficulty. 

The problems are unambiguous, 
completely defined logic systems with 
no tricks, no secrets. Tiey require no 
specialized experience or knowledge. 
Problems and level of complexity can 
be changed by simply substituting a 
new problem disk and plugging in a 
different printed-circuit module. 


What it proves 


Perhaps the most significant results 
from LAD tests have been in selecting 
computer programmers (this is also 
the area where the most data have 
been obtained). In a test of four 
groups of programmers, comparing 
LAD scores with programming ability 
gave correlations that varied between 


Nine lights and buttons . . 


cre all that the LAD problem-solver has to work with. Light in upper left-hand 
corner of board flashes off and on at 3-sec intervals to indicate which of two time- 
periods is in effect. Arrows on problem disk show relationships between lights. If 
light at tail of arrow is lit (controlled by its adjacent button) it will have one of 
three logical effects (AND, OR, or NOT) on light at head of arrow in the following 
time-period. Obiect of the game is to identify all logical relationships and even- 
tually control center lamp, using only the three buttons numbered 4, 5, and 6. 
Control is provided by box of electronics gear at left and plug-in module (marked, 
EXAMPLE 1-4). Small box is examiner's control unit. 


0.50 and 0.88. There has been less 
experience with tests on engineers but 
one experiment shows promise in this 
area: A large industrial firm divided 
18 of its engineers into two groups— 
9 “thinkers” and 9 “doers.” With 
LAD scores, psychologists correctly 
identified 14 of the group and judged 
the other four about equally adept at 
thinking or doing. There is also some 
evidence that LAD tests will help iden- 
tify troubleshooters and service per- 
sonnel where the job requires locating 
a hard-to-find malfunction or detect- 
ing the unseen cause of a malfunction. 

Test procedures are standardized so 
that comparative results are meaning- 
ful. The subject is allowed about 15 
minutes to become familiar with the 
rules of the game and the usual modes 
of attack. During this time the ex- 
aminer shows simple examples and an- 
swers questions. Following the intro- 
duction, the subject is given a prob- 
lem and allowed to work in isolation 
in any manner he pleases. All his 
moves and the passage of time are 
automaticaliy recorded. 

Speed in solving a problem tells less 
about a subject than the way he solves 


it. Some subjects work slowly and 
deliberately—others are perplexed by 
the complexity, push buttons recklessly 
without stopping to note the effect, 
keep the lights in a continuous dance 
around the circle (called “organ play- 
ing” by the psychologists). Some sub- 
jects are able to solve a small seg- 
ment of the problem but don’t know 
what to do next. Lost and without 
much exploratory urge, they verify and 
reverify the sub-routine, sometimes cs 
many as 6 or 7 times. 

For the most part, subjects use the 
methods they were taught during the 
instruction period. Only a very few 
highly analytical persons are able to 
come to a solution by setting up rather 
complicated and sophisticated experi- 
ments that give them several bits of 
information in one step. 

Because LAD measures abilities that 
seem to have very little correlation 
with other easily circumscribed abili- 
ties and because it gives, for the first 
time, a permanent record of a person’s 
speed and methods of solving logic 
problems, psychologists have hope that 
utlimately the machine will measure 
some new psychological dimensions. 
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costs—if requirements are strict, too many men may have 
to be tested to get the desired number of acceptable 
employes. 

rhe tests themselves are inexpensive, ranging from a 
few cents to slightly more than a dollar for test booklet, 
answer sheet and instructions. Interpretation and admin- 
istration are the cosily factors. A battery of tests given 
and analyzed by a testing service will usually cost between 
$50 and $200, including a conference with the candidate. 


Are engineers scared away by tests? 

Some firms believe that no good engineer will put up 
with any kind of pre-employment test. Others take the 
opposite stand, feeling that good engineers will appreciate 
knowing the company is selective in hiring new talent. 
rhis selectivity, reasons the engineer, will raise the intel 
lectual environment and increase the opportunity for tech- 
nical development. Which side of the fence you're on 
depends largely on what kind of engineers, and how 
many, you hope to hire 


Do scores correlate with performance? 


[his depends on whether the tests are properly ap- 
plied and the scores intelligently interpreted. A high score 
in a test for finger dexterity does not predict a man’s 
executive ability. ‘The best way to develop a valid test for 
a particular job is to test incoming employes and accept 
them regardless of their score. Several vears later, when 
performance data are available, these tests can be corre- 
lated with on-the-job performance. Valid tests can then 
be given to new applicants for that job. Good tests are 
usually custom-built for the job this way 

For the most part, users are satisfied with the results 
A West Coast machinery manufacturer says, ““We have 
been using tests for about three years now and would 
say that they are batting 80 to 90% correct. In fact, 
we can think of only two misses out of about a hundred 

ind one of these would have worked out quite well 
except that he was trying to make a business out of his 
hobby and was putting in too many outside hours. 

“On the other hand,” he continued, “. . . they have 
saved us from several bad hires—people we were consider- 


ing for rather high-level positions on the basis of good 


i 
records and high recommendations, but whose job his- 
tories elsewhere were unfortunate. Also, on the few oc- 
casions where we have ignored our psychologist’s advice, 
we have invariably regretted it.” 

Success of the tests is best shown by the large number 
of firms now using the tests and confidence they have 
in them. At Newark College of Engineering, where all 
seniors are tested and counseled, studies five years after 
graduation show that over 70% of the graduates are 
satished with their choice and have remained with the 
firm they started with Compare this with the 50% all 
industry average for engineers who stick with their orig 
inal choice. 

A psychologist for Illinois Institute of Technology 
puts it this way: “Testing is indeed a device for fitting 
1 man into a job better than it can be done without tests 
But you must select the proper test for the job.” * 


For a REPRINT of this article, check P 23 on Reader Service Card 


PRODUCT ENGINEERING - NOVEMBER 30, 1959 


To set up a testing facility 


Best place to start is with a local testing center. 
Engineering schools may have an agency that conducts 
tests for industry—or they will be able to direct you to a 
consulting firm that does. The classified section of the phone 
book lists testing firms under Personnel Analysis. Two 
authoritative books also list accredited testing agencies. 
They are: 

Directory of American Psychological Services—1960 
American Board for Psychological Services, Glendale, 
Ohio. 

1958-1960 Directory of Counseling Agencies, American 
Personnel and Guidance Association, 1605 New Hampshire 
Ave, Washington 9, DC. 

Many tests are available directly from test 
publishers. Some can be purchased by any industrial 
organization; others are restricted to firms that 
employ a full-time experienced psychologist. if you 

awant to buy a group of tests, consider the following 
factors: 

Beware of firms that interpret scores by mail. 

Any good testing organization will require a personal 
interview with the candidate before making a recom- 
mendation. 

Don’t judge a test by the title—it may not measure 
the factors you're trying to pin down. Even though a 
personality inventory may be readily available to any- 
one who wants to buy it, it should be interpreted 

by a trained psychologist. The common-sense approach 
can lead to trouble: the best test for typing aptitude, 
for example, is not a finger dexterity test but a spelling 
test. 
Beware of tests that make extravagant claims. Most 
good tests have been prepared by professional industrial 
psychologists listed in the Directory of American 
Psychological Association. Critical reviews of almost 
all tests will be found in “Mental Measurements Yearbooks’ 
edited by O. K. Buros and published by Gryphon Press, 
220 Montgomery St, Highland Park, NJ. 
Watch out for claims based on a group that bears 
little resemblance to the people you want to test. 

A test that is valid for one group is not necessarily valid 
for another. 

Here is a partial list of test publishers from whom 
catalogs are available. 

Acorn Publishing Co Inc, Rockville Centre, NY 
Bobbs Merrill Co Inc, 1720 E. 38 St, Indianapolis 6, 

Indiana 
California Test Bureau, 5916 Hollywood Blvd, Los 

Angeles 28 
Center for Psychological Service, George Washington 

Univ, Washington, DC 
Cooperative Test Division, Educational Testing Service, 

20 Nassau St, Princeton, NJ 
Educational Test Bureau, Educational Publishers Inc, 

720 Washington Ave, SE, Minneapolis 14 
Houghton Mifflin Co, 2 Park St, Boston 7 
The Psychological Corp, 304 East 45th St, New York 17 
Psychological Services Inc, 909 West Jefferson Blvd, 

Los Angeles 7 
Science Research Associates Inc, 57 West Grand Ave, 

Chicago 10 
Sheridan Supply Co, PO Box 837, Beverly Hills, Cal:f 
Stanford Univ Press, Stanford, Calif 
C H Stoelting Co, 424 N Homan Ave, Chicago 24 
Western Psychological Services, 10655 Santa Monica 

Bivd, Los Angeles 25 





STEEL SHAPED TO CUT COSTS 
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One automatic operation punches three holes and shears off the Hubbard pole line hardware made from USS Specia! Sections 
part from a USS Hot-Rolled Special Section. No machining necessary 


Pole line hardware « one punch « made from (iss) Special Sections 


Hubbard and Company is one of the largest pole line times a complex and costly assembly can be replaced by 
hardware manufacturers in this country. They turn out the use of one USS Hot-Rolled Special Section. Designs 
guy clamps, cable suspension clamps and lashing clamps are unlimited. Write for our new book showing many 


by the thousands. To keep production costs low, they use intricate shapes already being produced. United States 
USS Special Sections already rolled to the proper cross Steel, 525 William Penn Place, Pittsburgh 30, Pa 
section for the finished piece. USS is a registered trader 


Many items can be punched and sheared in one auto- 
matic operation so that there is no machining and very United States Stee! Corporation—Pittsburgh 
little scrap. Parts can then be galvanized, bolts inserted Columbia-Geneva Stee!—San Francisco 
and the job completed. Tennessee Coal & tron—Fairfield, Alabama 


rc]e ac . . . United States Stee! Export Compan 
How USS Special Sections can reduce your costs. If 4 : 


you have an irregular steel part that must be produced in United St tes Steel 


quantity at low cost, let us check your drawings. Many 





PROCESSES 
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Linear positioning motor .. . 
input with linear shaft movement to any of several accurate positions, 


ed by input devices such as switches, relays, pushbuttons, con 
Shaft of linear positioning motor moves to proper 
points stops or 


I sponds to 
dete 


tacts or 


rmined and select 
mplex digital inputs 
uninterrupted by intermediate 
travel times of 100 millisec 
Shaft, only moving part, linear 
rotate with attached load, if Shaft 
and may be mechanically moved axially when motor is not 
gized, shaft is magnetically held in definite axial position. Can 
r or decade resistance box for fine positioning. Operates on 

s duty; 300 v dc max, intermittent duty. Motors can 
thrust, speed, accuracy and number of posi- 
is $49 each in 
Delivery, 30 


more 
position ne motion, reference 
ratchets 


lh ) ir 


itability within 0.005 in., and thrusts of 


said to be possible moves in 


, though shaft is free to necesary 


be 

i ions of size, shape, 

Model with 27 positions and repeatability of 0.003 in., 

sample quantiti other from $24. All FOB Minneapolis 
Ave, Minneapolis 6. 


3324 Hiawatha 
CIRCLE 101 ON READER SERVICE CARD 


models, 


days Tronics Corp, 


Anaieg- to-digital converter with memory .. . 
mponents between output and accessory readout equipment 
analog inputs to any desired digital code with 
Contains integral input shaft and first stage code 
Each drum is composed of concentric 
intermediate and low faces. Solenoid-operated sensors, each 
sense drum profile and close either of two switches in 
By use of cam and follower assembly, 
One-drum 


utilizes no el ni 


Ele hani ' device converts 
of ? per 

vhich additi 

profiled with high, 


position-locking 


trom 
ontinuous 
yal drums are geared 
ims 
de vice, 
Readout time is 0.050 sec 
drum to another is sharply defined in either direction 
unit has bi que in.-oz; two-drum unit, 0.004 in.-oz; 
unit, { t+- in.-oz. Typically, two-drum unit with case weighs 5 Ib. 12 output codes 
allow direct Pp ition, including linearization where necessary, for thermocouple, time, 
rotation, pressure and position readouts. Telechrome Mfg Corp, 

Amityville, NY. 
CIRCLE 102 ON READER SERVICE CARD 


high or low position 


transition from one 
three-drum 


akaway t of 0.003 


weight, flow, 


26 Edison St, 


level, 
Automation Div, 
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High-accuracy stepping motor 
is said to be capable of developing thre« 
times greater torque minimum than com 
motor used to 


unte! 


parable devices. 14 in 
rotate potentiometer 
advances and cor 
clutch me 
permitting 


haft p 


switches, tape 


anisms Special 
places ratchets 
ta] 


pulses to incremental 


reported accuracy of 
unit is pretested over 


Availab] 


" . 
tional mod 


each direction 
and _ bidire 
to 13 oz 
per pulse, 
load 


torque 


with angular 
up to 
Capa ify up 
Brakes 
directional unit 
G H. Leland Inc, 
ton 2, Ohio. 
CIRCLE 103 ON READER SERVICE CARD 


have 


123 Webster St, Day 


Perforated zippered tubing sas 
permits branchout harnes 
blies May al 
instead of lamp 
drainags 
forations are 
snaked out wherev 
Pp iTpe s¢ ry t 
Immediate delivery Zippertubing ‘Co 
752 S San Pedro St, Los Angeles 
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(F\ 
BS, 


~ Webster 
was right! 


Rectify means 
make 
right 


that’s just what built-in 
reclification does for PIC Counters—makes alternating 


current right for efficient, reliable operation 
ome | over a tremendous count life. 


PIC-600 Electric Counter When operating PIC-600 or CE-800 Counters 

50 mill f , 
en from AC you get the long recognized 

advantages of DC operation without adding 


any circuitry or components, 


You can hear the difference. Ask your 


CE-800 Electric Counter PIC Distributor or Representative for 


200 million count life a demonstration or write us. 


without rectitier 5) , (§ 


MUSA UV AB 


unrectified AC unrectified AC pulses 

















counter 


es pound the counter, cause heating and 
Excessive vol 


, f 
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with bulit-in rectifier 














rectified pulses 





ectified pulses built-in rectifier 





niform DC pulses. P nding, noise and needle 
nt life is more than doubled. The range of permissible 


ers of Counters, Switches, Relays, Actuators and Automatic Vaives 


AUTOMATION CONTROLS DIVISION 
GENERAL CONTROLS CO. 


8072 McCormick Boulevard, Skokie, Illinois 
Representatives and Distributors in Principal Cities of United States and Canada 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 





Photoelectric control . . . 
maintains losed circuit only when 
photoelectric current is not less than 
and not more than 8 milliamp. Loss of 
emission, filament burnout, lamp failur< 
shorting within a tube or a defective com 
ponent ordinarily results in too little or 
too much currer Safety action is ob 
tained by use of two light-energized plat 
relays connected in series so that when 
contacts of either relay are open, circuit 
is open. Relay contacts are rated 8 amp 
it 115 v ac, noninductive load. Standard 
units operate from 115 or 230 v, 50 o1 
60 cps. Autotron Inc, Box 722Y, Danville, 
Ohio. 


Circle 105 on Reader Service Card 


High-torque fastener . . 
can be driven tightly with I 
out off-set recess Utilizes lul 
ring method of sealing 
washer between ring and screw head 
eliminates bunching or cutting of O-ring 
Aero Bolt & Screw Co Inc, 1071 W Ar 
bor Vitae, Inglewood, Calif. 

Circle 106 on Reader Service Card 


Extruded nylon film .. . 
ind sheet is offered in thicknesses f 
1.002 to 0.060 in. and widths to 18 in 
Available in unlimited lengths, suitabl 
for mass production stamping of thrust 
bearings, electric insulator oil 


" bearing 


items, and backup rin United States 


Gasket Co, Camden 1, NJ. 
Circle 107 on Reader Service Card 


Solid-state photorelay .. . 
yperates standard relays o olenoid-act 
ited devices (with coil resistance of about 
2200 to 2800 ohm, max current 50 milli 
amp at 115 v ac), wired in i Sensing 
element is cadmium sulfide cell Ha 
threaded mounting hub for } in. conduit 
List price, $10. Berkeley/Dynamics, 2831 
7th St, Berkeley, Calif. 


Circle 108 on Reader Service Card 
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COMPLETELY SEALED 
MAINTENANCE-FREE 


SANITARY 


5 


Another first for better equipment 
sanitation! A complete line of sealed, 
sanitary casters in light, medium 
and heavy-duty models that comply 

. and surpass even the most rigid 
sanitation standards 

New in design, with special con- 
struction-convenience features that 
make sanitary maintenance simple 
and easy; plus the fact that they out- 
last regular casters many times over. 

Immediately available in a broad 
range of floor-protective swivel and 
rigid models in 4”, 5” and 6" wheel 
diameters, 400 to 1200 pound 
capacities 


Molded Texite Wheels 


were selected for use 
on these sanitary casters 
because they offer better 
floor protection, equal 
semi-steel wheels in 
load-handling abilities, 
are easily cleaned, shock 
resistant and impervious 
to most industrial chemi- 
cals, acids, etc 


Write “Joday... 


for additional information, 
specifications, prices on these 
modern sanitary casters 


ALBION 
INDUSTRIES, INC. 


Distributors in Every Strategic City 
Main Plant 
ALBION, MICHIGAN 


CIRCLE 79 ON READER SERVICE CARD 


Quick disconnect valves . . . 
are offered in low-pressure (500 psi max 
ind high-pressure (3000 psi) series in 
aluminum and stainless steel. Both halves 
are self-sealing. Said to permit no fluid 
spillage, no trapped air. Synthetics Inc, 
3100 Airport Ave, Santa Monica, Calif. 
Circle 109 on Reader Service Card 


Hydraulic in-line filter . . . 
for pressure or suction side of pump has 
three ports, two in and one out. For op 
crating pressures to 150 psi max. Available 
with sintered metal or wire cloth filter 
clement, for 1} and 14 in. pipe sizes 
lools Inc, 1927 S Kostner Ave, Chicago. 
Circle 110 on Reader Service Card 


Sealed bearing for abrasive .. . 
environments said to have a dynami ’ 
pacity of 13,400 lb. Bearing has 21 
rowned rollers, an ID of 1.75 in. and a 
spherical OD of 3.3465 in. Buna-N 
steel-backed, rubber-bonded seal prevents 
dirt, dust and chaff from abrasive action 
on rollers and races. Developed as a 
special self-lubricating bearing for farm 
equipment application. Rollway Bearing 
Co Inc, 541 Seymour St, Syracuse, NY. 

Circle 111 om Reader Service Card 


Silicon power rectifier . . 
provides up to 240 amp of forwarc 
rent per cell with max peak invers« t 
ige ratings up to 600 v. Max revers 
leakage current is 50 milliamp at rated 
peak inverse voltage. Operates at ambient 
temperatures to 374 F at junction. May 
ll length is 3 in.; over-all weight, 8 oz 
Westinghouse Electric Corp, PO Box 
2088, Pittsburgh 30. 
Circle 112 on Reader Service Card 


White epoxy coating . . . 
formulation for tooling and developmental 
work eliminates need for waiting for tack 
stage. Laminating with glass cloth may 
be started immediately after application 
Can be brushed on paper thin or built up 
to 4 in. Will hold glass cloth away from 
layup surface at any selected thickne 
for other applications. Jell time is 18 
to 22 min. Ren Plastics Inc, 5422 S Cedar 
Rd, Lansing 9, Mich. 

Circle 113 on Reader Service Card 


VIOLDED 
FIBER 
GLASS 


White 
“5000” Cab 


It's a radical new design, possible 
only with MOLDED FIBER GLASS... 
it is thirty-six MOLDED FIBER GLASS 
parts, bonded into an integral unit 

. space saving, efficient, light- 
weight, profit-earning. 


This MOLDED FIBER GLASS cab is 
warm in winter, cool in summer, 
quiet . . . rust-proof, impervious 
to salt and road chemicals .. . 
tough, impact-resistant. 

Write or phone today for cost 
estimates on making your products 
better with MOLDED FIBER GLASS, 
as matched-metal-die-molded by 
the world's largest, most experi- 
enced producers of fiberglass re- 
inforced plastic. 


Moided 

Fiber 

Glass 

Body Company 


4623 Benefit Avenue, Ashtabula, Ohio 
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elaesives 


FOR ALL METALS AND ALL PLASTICS 








TECHNICAL DATA ON 


Bond). M620 


A thixotropic, heat-curing (300°F or higher), 
100%-reactive, one-part (“‘no-mix’’), solvent- 
free formulated epoxy adhesive designed 
for bonding metals and rigid plastics as well 
as other rigid materials to themselves and 
to each other. 


APPLICATION 


BONDMASTER M620 is soft and buttery, 
making it extremely easy to spread smoothly 
and evenly right from the container in 
which you receive it. Once applied, it main- 
tains its form and DOES NOT FLOW during 
the curing cycle. Excellent for “poor fit’’ 
and similar void-fiiling applications as well 
as where dripping or running of adhesive 
cannot be tolerated. 


BOND CHARACTERISTICS 


Fully-cured bonds exhibit minimal shrink- 
age, are electrical insulators, and provide 
excellent resistance to weather, galvanic 
action, and most chemicals, acids, and 
alkalies. 


ALL METALS—ALMOST ALL PLASTICS 
Current production usage of this formula- 
tion includes bonding: “Teflon” to steel, 
aluminum and other metals; phenolic to 
aluminum; diamonds to graphite; ceramic 
to steel; glass to brass; Alnico to aluminum 
and cast iron; carbide to steel; ‘“Mycalex’’ 
to itself; aluminum to itself, to copper, steel, 
zinc die cast, magnesium, etc.; reinforced 
polyester fiberglas to itself and to various 
metals; stainless steel to bronze; rigid plas- 
tics to themselves and to various metals. 


Luks 


RUBBER & ASBESTOS 
CORPORATION 


235 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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Speed production bonding with this 
1-part “no-mix” paste epoxy 


“Tefion” te steel . . . Ainice te zinc die cast . . . glass to brass . . . carbide to stainless .. . 


rigid plastic te copper ... ceramic... stainless .. 


iF the materials you work with can 
be heat-cured in the 300°F range (or 
higher), here’s an unusual develop- 
ment in 100%-solids epoxy adhesives— 
BONDMASTER M620 —a unique 
1-part paste that can: 


@ give you high shear strength bonds 
between all metals and just about 
any plastics 


e eliminate costly post-finishing 
(this paste won’t flow or drip dur- 
ing cure!) 


@ permit the use of relatively un- 
skilled labor on critical metal and 
plastics bonding jobs 


e eliminate time-consuming weigh- 
ing and mixing of separate com- 
ponents 


—at a fraction of the cost-per-pound 
normally applying to 100%-reactive, 


. Cast iron .. . magnesium .. . 


heat-curing formulated epoxy adhe- 
sives. 
NO MIXING 


You can use this versatile formula- 
tion right from the can, just as you 
receive it. It not only spreads as easily 
as a heavy cold cream, but it’s thixo- 
tropic, too... won’t flow or drip during 
the cure, won’t sag in any position. 


MULTI-PURPOSE USE 


Because BONDMASTER M620 of- 
fers outstanding speed and savings in 
the mass production bonding of a wide 
range of similar and dissimilar mate- 
rials (see list in column on left), it is 
supplanting silver solder in some of 
the leading metalworking plants in 
America. 

Write for Technical Data Sheet. (We 
will be glad to send a free evaluation 
sample as well if you will describe your 
bonding problem in detail.) 
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LITERATURE) 


The Moon Car 


HERMANN OBERTH. Harper & Brothers, 49 
E 33rd St, New York 16. 5% x 11, 98 pp 
$2.95 


I'he author here sets himself the 
task of designing a means of transport 
tation for the first moon explorer 
Ihe problems are many; Mr Oberth 
sces the first as expense, and estimat 
that “‘the cost of the moon car—even 
if it should be $100.000—would be a 
We would guess Mr 
Oberth’s design can’t be made for ] 
than $1 million 


rhe second problem is the lack of 


minor item 


atmosphere. This means the cab must 


be totally enclosed and pressurized fot 


human occupation and, equally im 


portant, the primary power source will 


| 
need to carry its own oxidizer sincé 


the moon car is to be IC-engine 


powered, with an assist from a “‘solat 


energy plant.” ‘The oxidizer ciden 


tally, is hydrogen peroxide; the fu 


gasoline. 

Cooling is also a problem (over 5 
pages of “Stephan-Boltzmann” equa 
tions), as are the washing and toilet 
facilities (Mr Oberth tries to think of 
food, and the 
state of the very slight lunar atmos 


everything), ionized 
phere. 

Next comes gravitation—} that of 
earth’s. Mr Oberth 
moon car as 10 metric tons 
22,000 Ib) on earth, which reduces to 
3640 Ib on the 
tempts him into strange byways. He 


estimates his 
about 
moon—a figure that 
foresees serious problems in getting 
across chasms and other deep breaks 
in the moon surface. The solution? 
No kidding 


he has designed a single-legged vehicl 


Why, just jump across 
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maintained in balance by a gyro. The 
leg has a pair of caterpillar treads at 
the foot for normal running, but occa 
sionally the driver will want to jump. 
The single leg is a telescoping affair 
High-pressure air is piped into the 
upper section and off you go--over 400 
ft up if you like 

his pogo-sticking around the moon 
should become a favorite pastime of 
explorers. 

Mr Oberth gives another 50 pages 
of detailed specifications for his moon 
car—the control circuits, the design 
of cabin appointments, the external 
structure, a crane, a collecting mirror 
servoed to follow the sun. In addi- 
tion to the gyro, there’s a “severely 
dampened” pendulum, several dozen 
electric motors of various power rat 
ings, and at least one generator that 
must produce as much as 2000 hp, 
if only for a short time.” 

It’s a pity the book can't be taken 
seriously. ‘lhe moon car is a fascinat 
ing challenge to the creative imagina 
tioa and one well worth the attention 
of able engineers. As it is, this book 
will probably only be read (and aptly 
so) by Lunatics like m« RMK 
MECHANISM 


Covers func 


FACILITIES FOR 
r'ESTING — Book, 57 pp 


1, scope and services of organization 


ializes in theoretical and experi 
nental stress analysis testing and de ign 
Includes represet project Brew 
Engineering orator In Mar 
Mass 

Circle 140 on Reader Service Card 


ENGINEERED RUBBER FACILITIES 
Brochure, 24 pp Discusses personnel 
ind facilities for determining proper rub 
ber compound for specific applications and 
for most economical method of manu 
Covers molded rubber parts 

onding rubber to metal, vibration mounts 
gaskets, and diaphragms 


10792 Knott Ave, 


()-ring and 

Stoner Rubber Co In 

Anaheim, Calif 
Circle 141 on Reader Service Card 


RESEARCH AND TESTING—Brochure, 
+ pp. Describes capabilities and facilities 


irch and testing 1erodynamic: 


’ 


Evaluation Unlimited 
Fifth A N Y 


Circle 142 on Reader Service Card 
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How hard do 
you have to 
work to make 


Parm Pritchard was just promoted. 
New production boss. “I just got 
the breaks,” he says 

Don't you believe it! He worked 
at it from the day he discovered 
his McGraw-Hill publication. All 
about Ais job, his interests, his fu- 
ture. He read it avidly 

Parm had his eye on manage- 
ment. Management had its eye on 
him. And when a man’s interests, 
and a company’s interests come 
this close together, something good 
is bound to happen. And did! 

As a reader of this specialized 
McGraw-Hill publication, tap its 
resources deeply. And after you've 
really dog-eared this issue... please 
pass it on to the man you'd like to 
have get your job, when you're pro- 
moted. Open it to this page 
Men who read more...earn more! 





EMPLOYMENT 
OPPORTUNITY 








SPECIFICATIONS WRITER 
BUTLER MANUFACTURING COMPANY, 
MULTI-PLANT WORLD LEADER in manufacture 
and sales of a broad line of pre-engineered bulid- 
ings and other durable capital equipment is seekin 
capable Specifications Writer to prepare materia 
specifications for metals, plastics and components 
used in the manufacture of pre-engineered bulid- 
ings. Employment in headquarters Engineering De- 
partment of Bulldings Division, 

College training in Chemical, Mechanical or Civil 
Engineering preferred. Experience in and familiar- 
ity with ASTM and Commercial Standards and 
Federal Specifications desirable Considerable 
knowledge of metallurgy and metals needed. 
Salary in line with experience and ability. Ad- 
vancement by merit. Residence in corporate head- 
quarters city, Kansas City, Missouri. Progressive 
and liberal compensation and benefit pians. 
Send full information on personal and work history 
to Mr. Orval W. Groves, Employment Supervisor, 
7400 East (3th Street, Kansas City 26, Missouri 
BUTLER MANUFACTURING COMPANY 








PROFESSIONAL 
SERVICE 











RELIABILITY EVALUATION 
AND IMPROVEMENT 


* Practical applications of advanced techniques In 
Statistical Methods for Engineering, Research and 
Development and Manufacturing 
RATH & STRONG, INC. 
Industrial Consultants 
140 Federal St., Boston 10, Mass. 
Liberty 2-6658 








Let him design his own 
jets, says Design-Ette Inc, 
940 South Fifth St, Prince- 
ton, Ill. It offers this tem 
plet set to help the future 
engineer do the job. Two 
plates, 4 x 6 in., have outlines 
for wing, tail, and fuselage 
sections, engine cowlings and 
nosecones; make it possible 
to draw “standard” planes as 
well as design new ones. 
Price: $1 a set plus 25¢ 
handling charge 


ire set in place while the ca 


‘rumatign 


“vvtunt everaee” @® Tre Site Up 


/ 
tat Peet, Congeee tty Co, Concege, tines 


- 
\# 


LOCKHEEO +-104 “STARFIGHTER™ 


A “do-it-yourself” tire, invented in Italy, 
is now being marketed here. It’s a casing 
with provision for three tread bands which 
can be removed and replaced as desired 
without tools. 

In summer, on smooth roads, use the 
standard tread. For rough going, try a 
heavier one. In winter, insert carbide steel 
spikes to prevent slipping on ice. And 
when one section is worn, just replace it 
ind leave the others on. What holds the 
rings in place? Expansion. They're slightly 
smaller than the casing in diameter and 


sing is deflated. ‘Then, when the casing 


expands, they’re secured “so firmly they cannot move even when the 


car is braking or cornering.” 


Pirelli of Italy is making them, and will 


market them here “in a few months.” —ARG 
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. . . equipment for the blind, deaf, palsied, and persons who have 
lost the use of one or more limbs. Communication is their biggest 
problem. Anyone who has seen a blind person struggling with SIGNIFICANT PARTS and NEW LITERATURE 
a simple problem in long division or witnessed the painfully slow 10) «(106«CO10sasiddst st 
motions of a palsied hand attempting to write a letter, appreciates 102 107— «112—i«a7s—s2De=—«éiéias«d32 
that a need exists. Although the market for such equipment is 4 — a ne 4 oo 2 
comparatively small, the possibilities are great. Most of the 105 «110 «11S 120s 1250130135 
equipment presently available is relatively crude—frequently just 
haywired together to meet the immediate needs of one handicapped 
person. For example, newspapers last week carried the story of a boy SPECIAL DATA: P23 
who is unable to speak or move arms and legs. To allow him to 
write, a technician rigged up an electric typewriter with keys the size 
of silver dollars so that the boy could punch out a message with Enter my l-year subscription to PRODUCT ENGINEER. 
: ING. | will receive 52 weekly issues plus the annual 
a stylus strapped to his forehead. Design Digest Issue. (Domestic—$5 for one year.) 
Some recent developments indicate that some progress is being 
made. Earlier this year, IBM announced a machine that trans- 
lates English text, via punched card, into a Braille printing plate. 
Equipment of this kind could eliminate manual translation meth- 
ods, replace the 5000 people who now do Braille typing. Battelle 
Memorial Institute, in cooperation with the Veterans Administra- 
tion, has in development an electronic device that scans a line 
of printed characters and converts it into an audible code somewhat BSSSSRSRSSEReeReeeeeeeeeeeeeeesseesecees 
like Morse. It is reported that speed is reasonably good and the 
equipment requires relatively little practice. The new field of bio- 
electronics (see p 9, this issue) may have promise of amputees 
and others who have lost the use of limbs.—F Derew 
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*® if you want to be sure of seeing every issue of 


Product _Engineering—52 regular issues pilus the 


the atteched information card. Only $5 for ene year 


. 

* 
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. 
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annual Design Digest——enter your subscription on . 
o 
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. a humidity-sensitive shut-off switch for home clothes dryers 
to avoid having them run longer than necessary. Such a device 
would simply compare humidity of incoming air with exhaust 
air and control accordingly —J WALLINcER 





PRODUCTS ADVERTISED 


. an electromechanical clock for home and industrial applica- 8 15 22 29 3% 43 50 57 64 71 


, “ner ar , 9 16 23 30 37 44 51 58 65 72 
tions that operates on a principle similar to that of an automobile 10 17 24 31 38 45 52 59 66 73 
clock. House current would supply power to the conventional 11 18 25 32 39 46 53 60 67 74 
nel inducti t ] h additi ] to k 12 19 26 33 40 47 54 61 68 75 
synchronous induction motor plus enough additional power to keep 19 20 27 34 41 48 SS 62 69 7% 
the spring wound. Normally, the clock would operate synchron- 14 21 28 35 42 49 56 63 70 77 


ously (and thus, accurately) but when power failed the spring 
would come into action. Would be particularly useful for critical SIGNIFICANT PARTS and NEW LITERATURE 
industrial applications, control of gas- and oil-fired furnaces, timers, 101 106 «111 «2196 )«120—«(O126s181 


alarm systems, standby equipment, test apparatus.—H TurENCHALK 102 107—-—12s—s7—s—s22_—«iasD 
, 103 «108 «= 113118) 123128133 

104 «109 «O114si19's—s«sd124siDDsDA 

105 110 «115 «61200 «1250s 130135 





Have you a problem, based on known scientific principles, which seems to have 
an answer somewhere within the limits of present technology? To inspire 
inventors along worthwhile paths, PROJECT ENGINEERING invites you to trade SPECIAL DATA: P23 
such problems with fellow readers who may have a fresh viewpoint or more 
time for necessary R & D. We will pay $10 for each one accepted. 














Enter my l-yeor subscription to PRODUCT ENGINEER- 
4a ING. | will receive 52 weekly issues plus the ennvel 
Design Digest Issue. (Domestico—$5 for one yeer.) 
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Postscript... 





EDITORIAL BLUSHES 


“How is business?” one Hollywood magnate was reported to 
have asked another. “Stupendous, magnificent, colossal 
but it will get better”, is the reported reply. 

This illustrates the American tendency to exaggeration. ‘Two 
bombers in World War II reportedly “blasted” a major German 
city. Every invention is, at least in the invertor’s opinion, the 
“greatest since the wheel.” Our failures at Canaveral were 
magnified out of all proportions—as were the Russian successes. 
The reputed Texan characteristic of talking big is actually a 
national one. 

In the face of this, I confess I am at times perplexed by the 
tendency of our editors to play down their successes. They fail 
to mention the record-breaking (at least in our shop—I must not 
be guilty of exaggeration) response for copies of certain of their 
articles, the greatly increased number of complimentary letters 
they receive, the acceptance in the field for their frankly ex- 
pressed points of view on Russia, patents, invention, engineer- 
ing education. They have been called “engineers’ engineers” 
and “editors’ editors,” whatever that may mean. 

What I’m trying to say is perhaps best illustrated by our 
letters column. The editors select for extraction there those 
letters which add something to the previous discussion, or bring 
out a new point. Letters critical of the editorial point of view 
or correcting an error they rush into print. But the many more 
letters that compliment them on a job well done, or ask for 
permission to reprint, or the like, they do not print 

This policy seems to me to be one-sided, but they insist 
that publishing complimentary letters would be mere bragging, 
and would be so interpreted by you. I can see that a letter 
from someone whose product has been described, or whose 
article has been published, or whose speech has been faultlessly 
reported, might be considered as having a favorable bias, but 
what of the others, from subscribers and other readers? The 
editors are happy to have a steady flow of them. But publish 
them? Nol 

Take for example a recent letter from an engineer about our 
“Horizons” page: “I like to believe that your column is a 
factual record of your thinking and is expressed without regard 
to criticism, prejudice or coercion. It would seem that this 
must be true as I find your articles somewhat different in that 
they aren’t the run-of-the-mill nothings written by others . . . I 
am a voluminous reader of various subjects from earthworms 
to astronauts . . . save various articles that seem sound and 
tend to prove a point. This collection has grown to a sizable 
amount and I endeavored to reorganize it for better reference. 
I was amazed at the number of pages I had . . . of your 
Horizon articles . . . Your articles show logic, wit, advanced 
thinking, and enough individual originality to be outstand- 
_ tee 

That one put our editor on Cloud 9 for the day. But publish 
it? That would be bragging, he thinks. I don’t—but then I've 
always been sales and promotion minded, and when you're 
selling something in America you must learn not to blush at 
a compliment. —SJA 
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Announcing! 








NATIONAL UNITSEAL 


(TRADEMARK) 





Flanges, if desired, are available to 
simplify positioning and removal 


National UNITSEAL has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
sealing lip is never exposed to damage, cannot score shaft 


A new unitized oil-seal-and-wear ring that eliminates: 


SHAFT WEAR OR SCORING 


SEPARATE METAL WEAR SLEEVES 


EXPENSIVE SHAFT FINISHES 


COSTLY SHAFT RE-MACHINING 


SEALING LIP INSTALLATION DAMAGE 


SPECIAL INSTALLATION PROCEDURES 


New National UNITSEAL is now in production, in a 
limited range of sizes, for heavy oil and grease sealing 
applications — including truck, bus and tractor uses. 
Still newer UNITSEALS are on the way for higher 
speed automotive and similar uses. 

Changing a National UNITSEAL automatically 
changes the wear sleeve — in one fast operation. 
Since the seal has its own integral wear ring, it is 


almost impossible to install it other than squarely 
on the shaft. Expensive shaft finishing is no longer a 
necessity, nor is leakage under a metal wear ring a 
problem—both thanks to the rubber surface UNIT- 
SEAL presents to the shaft. 

Get complete details today; write direct, or call your 
National Seal Applications Engineer. He's in the Yel- 
low Pages, under Oil Seals. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, !nc 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


and Downey, California 
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Sure, sometimes luck helps out a fisherman 
...but-in the long run it is experience that 
“pays off. And it is experience that pays off 
when it comes to solving power-drive 
problems for appliance and equipment 
manufacturers ...the kind of experience 
Emerson - Electric offers you. * gt 
Remember... 


? » 
@ Emerson-Eléctric produces custom -engi- 
neered motors to suit your specific needs. 


# Emerson- Electric has: more.than 100 
engineers. for on-the-spot service for you. 


ten . . , , 
> ¢@ Emerson-Eleetric has more than 65 years 
“experience in solving motor - drive problems_, # 

“—  — like yours..3 —, 


* 


j 


» 


To get the kind of experi- 
ence that counts, call, wire 
or write Dept. EE-35 today 
Ms The Emerson Electric Mfg. 


EMERSON-ELECTRIC of St.Louis - Since 1890 Co., St. Louis 21, Mo 


. 
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